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(54) LAMINATED CERAMIC ELECTRONIC COMPONENT AND METHOD FOR MANUFACTURING THE 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an internal electrode in a 
laminated ceramic capacitor, which is formed by baking a raw 
laminate, in which a ceramic green layer for absorbing a step is 
formed on a ceramic green sheet so as to substantially eliminate a 
step caused by the internal electrode, from being shifted or 
deformed. 

SOLUTION: Elasticity of the ceramic green layer 5 for absorbing a 
step is made larger than that of the ceramic green sheet 2, to 
make the ceramic green layer 5 for step absorbing more resistant 
to deformation than the ceramic green sheet 2, when the raw 
laminate 3a is pressed, and thereby making the internal electrode 1 
less likely to be deformed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic slurry containing the 1st ceramic powder and the 1st organic binder, The ceramic green 
sheet obtained by preparing a conductive paste and the ceramic paste containing the 2nd ceramic powder and 
the 2nd organic binder, respectively, and fabricating said ceramic slurry, The internal-circuitry element film 
formed by giving said conductive paste selectively so that the level difference by the thickness may be brought 
about on the principal plane of said ceramic green sheet, Have the ceramic Green layer for level difference 
absorption formed by giving said ceramic paste to the field in which it is on said principal plane of said ceramic 
green sheet, and said internal -circuitry element film is not formed so that the level difference by the thickness of 
said internal-circuitry element film may be lost substantially. By producing two or more composite structures, 
and accumulating said two or more composite structures, and pressing in the direction of a laminating Have 
each process which produces a raw layered product and calcinates said raw layered product. The manufacture 
approach of laminating mold ceramic electronic parts that it is the manufacture approach of laminating mold 
ceramic electronic parts, and the elastic modulus of said ceramic Green layer for level difference absorption is 
characterized by being carried out more than the elastic modulus of said ceramic green sheet. 
[Claim 2] The manufacture approach of laminating mold ceramic electronic parts according to claim 1 that what 
has an elastic modulus more than the elastic modulus of said 1 st organic binder is used as said 2nd organic 
binder. 

[Claim 3] The manufacture approach of laminating mold ceramic electronic parts according to claim 1 that what 
has the glass transition temperature more than the glass transition temperature of said 1 st organic binder is used 
as said 2nd organic binder. 

[Claim 4] The elastic modulus of said ceramic Green layer for level difference absorption is the manufacture 
approach of the laminating mold ceramic electronic parts according to claim 1 to 3 adjusted with the addition of 
the plasticizer added by said ceramic paste. 

[Claim 5] Primary distribution processes which carry out distributed processing of the primary mixture with 
which said ceramic paste contains said the 2nd ceramic powder and 1 st organic solvent at least, Secondary 
distribution processes which carry out distributed processing of the secondary mixture which added said 2nd 
organic binder to said primary mixture which passed through said primary distribution processes at least, By 
heat-treating said secondary mixture after the process which includes the 2nd organic solvent of a high-boiling 
point in said primary mixture and/or said secondary mixture from said 1 st organic solvent, and said secondary 
distribution processes The manufacture approach of the laminating mold ceramic electronic parts according to 
claim 1 to 4 produced through the clearance process which removes said 1st organic solvent selectively. 
[Claim 6] Said 1st ceramic powder is the manufacture approach of laminating mold ceramic electronic parts 
according to claim 1 to 5 of having the same presentation as substantially as said 2nd ceramic powder. 
[Claim 7] Said 1st and 2nd ceramic powder is [ both ] the manufacture approaches of the laminating mold 
ceramic electronic parts according to claim 1 to 6 which are dielectric ceramic powder. 

[Claim 8] It is the manufacture approach of laminating mold ceramic electronic parts according to claim 7 that it 
is an internal electrode arranged so that electrostatic capacity may be formed while said internal-circuitry 
element film is mutual, and said laminating mold ceramic electronic parts are stacked type ceramic condensers. 
[Claim 9] Said 1st and 2nd ceramic powder is [ both ] the manufacture approaches of the laminating mold 
ceramic electronic parts according to claim 1 to 6 which are magnetic-substance ceramic powder. 
[Claim 10] the coil with which said internal-circuitry element film is prolonged in a coiled form — a conductor - 
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- the manufacture approach of laminating mold ceramic electronic parts according to claim 9 that it is the film 
and said laminating mold ceramic electronic parts are laminating inductors. 

[Claim 1 1 ] Laminating mold ceramic electronic parts obtained by the manufacture approach according to claim 
1 to 10. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to laminating mold ceramic electronic parts equipped with the 
ceramic layer for level difference absorption formed with the negative pattern of an internal-circuitry element 
film pattern, and its manufacture approach, in order to absorb the level difference resulting from the thickness 
of the internal-circuitry element film especially formed between ceramic layers about laminating mold ceramic 
electronic parts and its manufacture approach. 
[0002] 

[Description of the Prior Art] For example, when it is going to manufacture laminating mold ceramic electronic 
parts like a stacked type ceramic condenser, two or more ceramic green sheets are prepared, and these ceramic 
green sheet is accumulated, the conductor for constituting a capacitor, resistance, an inductor, a varistor, a filter, 
etc. on a specific ceramic green sheet according to the function of the laminating mold ceramic electronic parts 
which it is going to obtain — internal-circuitry element film like the film and the resistor film is formed. 
[0003] In recent years, a miniaturization and lightweight-ization progress, and in such electronic equipment, 
when laminating mold ceramic electronic parts are used as a circuit element, as for electronic equipment 
including mobile communication equipment, a miniaturization or thin-shape-izing, and lightweight-ization are 
strongly required also from such laminating mold ceramic electronic parts. For example, in the case of the 
stacked type ceramic condenser, the demand of a miniaturization or thin-shape-izing, and large-capacity-izing is 
increasing. 

[0004] When it is going to manufacture a stacked type ceramic condenser, typically Mix dielectric ceramic 
powder, an organic binder, a plasticizer and an organic system, or a drainage system solvent, and a ceramic 
slurry is produced. This ceramic slurry on a base material like polyester film by which coating was carried out 
with the silicone resin as a remover etc. By fabricating so that a doctor blade method etc. may be applied, for 
example, it may become the shape of a sheet with a thickness of several micrometers, a ceramic green sheet is 
produced and, subsequently this ceramic green sheet is dried. 

[0005] Next, the internal electrode as internal-circuitry element film is formed on a ceramic green sheet by 
having two or more patterns which separated spacing mutually on the principal plane of the ceramic green sheet 
mentioned above, and screen-stencil giving a conductive paste, and drying this. Some ceramic green sheets 2 
with which it was distributed over two or more places as mentioned above, and the internal electrode 1 was 
formed in drawing 7 R> 7 are shown by the top view. 

[0006] Next, after the ceramic green sheet 2 exfoliates from a base material and is cut by suitable magnitude, as 
a part is shown in drawing 6 , only predetermined number of sheets is accumulated and the raw layered product 
3 is further produced by accumulating only number of sheets predetermined in the ceramic green sheet of this 
pile which does not form the internal electrode up and down. 

[0007] After this raw layered product 3 is pressed in the direction of a laminating, as it is shown in drawing 8 , 
it is cut by the magnitude which should serve as the layered product chip 4 for each stacked type ceramic 
condenser, and, subsequently a stacked type ceramic condenser is completed by giving a baking process and 
forming an external electrode eventually, after passing through a debinder process. 

[0008] In such a laminating ceramic condenser, in order to satisfy the demand to the miniaturization or thin- 
shape-izing, and large-capacity-izing, it is necessary to attain buildup of the number of laminatings of the 
ceramic green sheet 2 and an internal electrode 1 , and lamination of the ceramic green sheet 2. 
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[0009] However, between the part in which an internal electrode 1 is located the more as a result of 
accumulation of each thickness of an internal electrode 1 the more above multilayering and lamination progress, 
and the parts which are not so, Or as the difference of the thickness between the part by which the a large 
number array of the internal electrode 1 is comparatively carried out in the direction of a laminating, and the 
part which is not so becomes more remarkable, for example, it is shown in drawing 8 , about the appearance of 
the obtained layered product chip 4, the deformation from which a principal plane serves as convex on the other 
hand will arise. 

[0010] If deformation as shown in drawing 8 in the layered product chip 4 has arisen , since a comparatively big 
distortion is comparatively brought about in the part in which the internal electrode 1 is not located , or a small 
number of part in which only the internal electrode 1 is arranged in the direction of a laminating in the case of a 
press process and the adhesion between the ceramic green sheets 2 is inferior , it is easy to generate defects , 
such as delamination and a minute crack , by the internal stress caused at the time of baking . 
[001 1] Moreover, deformation of the layered product chip 4 as shown in drawing 8 may cause the result made 
to transform an internal electrode 1 into un-wanting, and short [ poor ] may produce it by this. 
[0012] Such inconvenience is the cause of reducing the dependability of a stacked type ceramic condenser. 
[0013] In order to solve the above problems, for example, as shown in drawing 2 , the ceramic Green layer 5 for 
level difference absorption is formed in the field in which the internal electrode 1 on the ceramic green sheet 2 
is not formed, and losing substantially the level difference by the thickness of the internal electrode 1 on the 
ceramic green sheet 2 by this ceramic Green layer 5 for level difference absorption is indicated by JP,56- 
94719,A, JP,3-74820,A, JP,9-106925,A, etc. 

[0014] As mentioned above, by forming the ceramic Green layer 5 for level difference absorption Between the 
part in which an internal electrode 1 is located when raw layered product 3a is produced, as a part is shown in 
drawing 1 , and the parts which are not so, Or as the difference of the thickness between the part by which the a 
large number array of the internal electrode 1 is comparatively carried out in the direction of a laminating, and 
the part which is not so stops arising substantially and it is shown in drawing 3 , in obtained layered product 
chip 4a, it is hard coming to generate deformation [ **** / un-] as shown in drawing 8 . 
[0015] consequently, the dependability of the stacked type ceramic condenser which could make hard to 
produce problems, such as defects, such as delamination which was mentioned above, and a minute crack, and 
short [ by deformation of an internal electrode 1 / poor ], and was obtained can be raised. 
[0016] 

[Problem(s) to be Solved by the Invention] However, in spite of having adopted the approach explained with 
reference to drawing 1 thru/or drawing 3 mentioned above, deformation of an internal electrode 1 , a gap, or 
distortion may arise. And it turns out that it is easy to produce deformation of this internal electrode 1 etc. at the 
press process for obtaining layered product chip 4a. 

[0017] The same problem encounters also in other laminating mold ceramic saying other than a stacked type 
ceramic condenser (for example, a laminating inductor) electronic parts. 

[0018] Then, the object of this invention is offering the laminating mold ceramic electronic parts obtained by 
the manufacture approach of the laminating mold ceramic electronic parts which can solve a problem which 
was mentioned above, and this manufacture approach. 
[0019] 

[Means for Solving the Problem] This invention is first turned to the manufacture approach of laminating mold 
ceramic electronic parts. By this manufacture approach, the following processes are carried out fundamentally. 
[0020] First, the ceramic slurry containing the 1st ceramic powder and the 1st organic binder, a conductive 
paste, and the ceramic paste containing the 2nd ceramic powder and the 2nd organic binder are prepared, 
respectively. 

[0021] Next, the ceramic green sheet obtained by fabricating a ceramic slurry, The internal-circuitry element 
film formed by giving a conductive paste selectively so that the level difference by the thickness may be 
brought about on the principal plane of a ceramic green sheet, Have the ceramic Green layer for level difference 
absorption formed by giving a ceramic paste to the field in which it is on the principal plane of a ceramic green 
sheet, and the internal-circuitry element film is not formed so that the level difference by the thickness of the 
internal-circuitry element film may be lost substantially. Two or more composite structures are produced. 
[0022] Next, a raw layered product is produced by accumulating the composite structure of these plurality and 
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pressing in the direction of a laminating. 
[0023] And a raw layered product is calcinated. 

[0024] In the manufacture approach of laminating mold ceramic electronic parts equipped with such a 
fundamental process, in order to solve the technical technical problem mentioned above, the elastic modulus of 
the ceramic Green layer for level difference absorption is characterized by being carried out more than the 
elastic modulus of a ceramic green sheet. 

[0025] As mentioned above, since the modulus of elasticity of the ceramic Green layer for level difference 
absorption is carried out more than the modulus of elasticity of a ceramic green sheet, what has a modulus of 
elasticity more than the modulus of elasticity of the 1 st organic binder can be used as 2nd organic binder, or 
what has the glass transition temperature more than the glass transition temperature of the 1 st organic binder 
can be used as 2nd organic binder. 

[0026] Moreover, the elastic modulus of the ceramic Green layer for level difference absorption can also be 
adjusted by the addition of the plasticizer added by the ceramic paste. 

[0027] In this invention an above-mentioned ceramic paste Primary distribution processes which carry out 
distributed processing of the primary mixture which contains the 2nd ceramic powder and 1st organic solvent at 
least, Secondary distribution processes which carry out distributed processing of the secondary mixture which 
added the 2nd above-mentioned organic binder to the primary mixture which passed through primary 
distribution processes at least, It is more desirable than the 1st organic solvent to be produced through the 
process which includes the 2nd organic solvent of a high-boiling point in primary mixture and/or secondary 
mixture, and the clearance process which removes the 1st organic solvent selectively by heat-treating secondary 
mixture after secondary distribution processes. 

[0028] Moreover, as for the 1st ceramic powder, in this invention, it is desirable to have the same presentation 
as substantially as the 2nd ceramic powder. 

[0029] Moreover, in the specific embodiment of this invention, the 1st and 2nd ceramic powder contained in a 
ceramic slurry and a ceramic paste, respectively is [ both ] dielectric ceramic powder. In this case, when the 
internal-circuitry element film is the internal electrode arranged so that electrostatic capacity may be formed 
while it is mutual, a stacked type ceramic condenser can be manufactured. 

[0030] Moreover, in other specific embodiments of this invention, both the ceramic powder contained in a 
ceramic slurry and a ceramic paste, respectively is magnetic-substance ceramic powder, in this case, the coil 
with which the internal-circuitry element film is prolonged in a coiled form — a conductor — a laminating 
inductor can be manufactured when it is the film. 

[0031] This invention is turned also to the laminating mold ceramic electronic parts obtained again by the 

manufacture approach which was mentioned above. 

[0032] 

[Embodiment of the Invention] One operation gestalt of this invention is explained about the manufacture 
approach of a stacked type ceramic condenser. The manufacture approach of the stacked type ceramic 
condenser by this operation gestalt can be explained referring to drawing 1 thru/or drawing 3 mentioned above. 
[0033] In carrying out this operation gestalt, the ceramic paste containing the 2nd ceramic powder for the 
conductive paste for the ceramic slurry containing the 1 st ceramic powder for the ceramic green sheet 2 and the 
1 st organic binder and an internal electrode 1 and the ceramic Green layer 5 for level difference absorption and 
the 2nd organic binder is prepared, respectively. In addition, about each property of the 1 st and 2nd organic 
binders, it mentions later. Moreover, the conductive paste also usually contains the organic binder. 
[0034] In order to obtain the ceramic green sheet 2 from an above-mentioned ceramic slurry, for example, 
coating was carried out with the silicone resin as a remover etc., on a base material (not shown) like polyester 
film, a ceramic slurry is fabricated by a doctor blade method etc., and, subsequently is dried. Each thickness of 
the ceramic green sheet 2 is set to several micrometers after desiccation. 

[0035] On the principal plane of the ceramic green sheet 2, it is formed with the thickness of about 1 
micrometer [ after an internal electrode's 1 drying ] so that it may be distributed over two or more places. An 
internal electrode 1 gives a conductive paste by screen-stencil etc., and is formed by drying this. This internal 
electrode 1 has predetermined thickness, respectively, therefore the level difference by this thickness is brought 
about on the ceramic green sheet 2. 

[0036] Next, it is on the principal plane of the ceramic green sheet 2, and the ceramic Green layer 5 for level 
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difference absorption is formed in the field in which the internal electrode 1 is not formed so that the level 
difference by the thickness of the internal electrode 1 mentioned above may be lost substantially. The ceramic 
Green layer 5 for level difference absorption has the negative pattern of an internal electrode 1 , is formed by 
giving the ceramic paste which mentioned above by screen-stencil etc., and, subsequently is dried. 
[0037] After forming the ceramic Green layer 5 for level difference absorption in reverse, you may make it 
form an internal electrode 1 , although the ceramic Green layer 5 for level difference absorption was formed in 
the explanation mentioned above after forming an internal electrode 1 . 

[0038] As mentioned above, the composite structure 6 with which the internal electrode 1 and the ceramic 
Green layer 5 for level difference absorption were formed on the ceramic green sheet 2 as shown in drawing 2 
Two or more preparation is carried out, these composite structures 6 are cut by suitable magnitude, and only 
predetermined number of sheets is accumulated. By furthermore accumulating the ceramic green sheet with 
which the internal electrode and the ceramic Green layer for level difference absorption are not formed up and 
down, raw layered product 3a as shows a part to drawing 1 is produced. 

[0039] After this raw layered product 3a is pressed in the direction of a laminating, as it is shown in drawing 3 , 
it is cut by the magnitude which should be set to layered product chip 4a for each stacked type ceramic 
condenser, and, subsequently a multilayer capacitor is completed by giving a baking process and forming an 
external electrode eventually, after passing through a debinder process. 

[0040] As mentioned above, by forming the ceramic Green layer 5 for level difference absorption Between the 
part in which an internal electrode 1 is located in raw layered product 3a as a part is shown in drawing 1 , and 
the parts which are not so, Or as the difference of the thickness between the part by which the a large number 
array of the internal electrode 1 is comparatively carried out in the direction of a laminating, and the part which 
is not so stops arising substantially and it is shown in drawing 3 , in layered product chip 4a, it is hard coming to 
generate deformation [****/ un-]. consequently, the problem of a defect and short [ poor ], such as 
delamination and a minute crack, can be made hard to produce in the obtained stacked type ceramic condenser. 
[0041] moreover — it should observe — the elastic modulus of the ceramic Green layer 5 for level difference 
absorption is carried out more than the elastic modulus of the ceramic green sheet 2. When it is going to obtain 
raw layered product 3a by accumulating and pressing two or more composite structures 6 by this, are hard 
coming to deform the ceramic Green layer 5 for level difference absorption rather than the ceramic green sheet 
2 at the time of a press, therefore the ceramic Green layer 5 for level difference absorption serves as a wall, and 
it is hard coming to also generate deformation of an internal electrode 1 , and hard coming to generate a gap of 
an internal electrode 1 and distortion as a result. This acts more effectively to prevention of generating of the 
defect mentioned above or a defect. 

[0042] In addition, although the conductive paste used in order to form an internal electrode 1 contains 
conductive powder, a solvent, and resinous principles, such as an organic binder, when screen-stencil nature is 
taken into consideration as a solvent contained in the solvent and the conductive paste which are included in a 
ceramic paste, it is desirable to use what has the boiling point 150 degrees C or more, and it is more desirable to 
use what has the boiling point which is about 200-250 degrees C. When it is easy to dry a ceramic paste or a 
conductive paste, therefore it is easy to produce the blinding of the mesh of a printing pattern at less than 1 50 
degrees C and it exceeds another side and 250 degrees C, it is for being hard to dry a printing paint film, 
therefore carrying out a long duration important point to desiccation. 

[0043] When the solvent contained in a ceramic slurry, a ceramic paste, and a conductive paste is an organic 
solvent, as an example of such an organic solvent Ketones, such as a methyl ethyl ketone, methyl isobutyl 
ketone, and an acetone Hydrocarbons, such as toluene, benzene, a xylene, and normal hexane Alcohols, such as 
a methanol, ethanol, isopropanol, a butanol, and amyl alcohol, Ester, such as ethyl acetate, butyl acetate, and 
isobutyl acetate, diisopropyl keton, Ethyl Cellosolve, butyl Cellosolve, Cellosolve acetate, methyl Cellosolve 
acetate, Butyl carbitol, a cyclohexanol, pine oil, a dihydroterpineol, Chlorinated hydrocarbons, such as ketones, 
such as an isophorone, a terpineol, the SHIPRO pyrene glycol, and dimethyl phthalate, ester, hydrocarbons, 
alcohols, and a methylene chloride, and such mixture are mentioned. 

[0044] Moreover, as an organic binder, what is dissolved in the solvent mentioned above in a room temperature 
is good respectively. As such an organic binder, there are denaturation celluloses, such as polyacetals, such as a 
polyvinyl butyral and poly butyl butyral, Pori (meta) acrylic ester, and ethyl cellulose, alkyd, vinylidenes, 
polyethers, epoxy resins, urethane resin, polyamide resin, polyimide resin, polyamidoimide resin, polyester 
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resin, Pori Sail John resin, liquid crystal polymers, poly imidazole resin, and poly oxazoline resin, for example. 
[0045] What is necessary is just to choose the 1st organic binder which should be included in the ceramic slurry 
for shaping of the ceramic green sheet 2, and the 2nd organic binder which should be included in the ceramic 
paste for formation of the ceramic Green layer 5 for level difference absorption based on each elastic modulus 
or glass transition temperature, respectively from above-mentioned organic binders, in order to carry out the 
elastic modulus of the ceramic Green layer 5 for level difference absorption more than the elastic modulus of 
the ceramic green sheet 2. 

[0046] The polyvinyl butyral illustrated above as an organic binder is obtained by the condensation of polyvinyl 
alcohol and a butyraldehyde, an acetyl group is less than [ 6 mol % ], and a butyral radical has % of a 62-82- 
mol low polymerization article, an inside polymerization article, and a high polymerization article. As for the 
polyvinyl butyral used as 1 st organic binder in a ceramic paste, it is desirable that it is a polymerization article 
while the balance of the tough nature of the dissolution viscosity and the dry paint film to an organic solvent to 
a butyral radical is about 65 mol %. 

[0047] In addition, in manufacturing the ceramic paste for the ceramic Green layer 5 for level difference 
absorption especially, it is desirable that the following approaches are adopted. 

[0048] That is, as an organic solvent, the 2nd organic solvent of a low-boiling point is comparatively used with 
the 1st organic solvent of a high-boiling point, and primary distribution processes which carry out distributed 
processing of the primary mixture which contains the 2nd ceramic powder and 2nd organic solvent at least, and 
secondary distribution processes which carry out distributed processing of the secondary mixture which added 
the 2nd organic binder to the primary mixture which passed through this primary distribution process at least 
are carried out. In addition, the 1 st organic solvent is added on the both sides of the phase of primary 
distribution processes, the phase of secondary distribution processes or the phase of primary distribution 
processes, and the phase of secondary distribution processes. And the 2nd organic solvent is eventually 
removed selectively by heat-treating secondary mixture after secondary distribution processes. 
[0049] Thus, since the 2nd organic binder is not yet added at primary distribution processes, it is easy to make 
distributed processing under hypoviscosity possible, therefore to raise the dispersibility of the 2nd ceramic 
powder. At this primary distribution process, while the air which is sticking to the front face of the 2nd ceramic 
powder can consider as the condition of the 2nd organic solvent having permuted and having fully wet the 2nd 
ceramic powder by the 2nd organic solvent, the state of aggregation of the 2nd ceramic powder can fully be 
cracked. 

[0050] Moreover, at secondary distribution processes, maintaining the high dispersibility of the 2nd ceramic 
powder obtained at primary distribution processes as mentioned above, enough and homogeneity can be made 
to mix the 2nd organic binder, and the further grinding effectiveness of the 2nd ceramic powder can also be 
expected. 

[005 1 ] Moreover, since clearance of the 2nd organic solvent is carried out after secondary distribution processes 
While it is possible also in the phase of secondary distribution processes to make viscosity of secondary mixture 
comparatively low, therefore being able to maintain distributed effectiveness comparatively highly The 
solubility of the 2nd organic binder added in the phase of secondary distribution processes which were 
mentioned above can be raised. 

[0052] In addition, as the 2nd organic solvent mentioned above, a methyl ethyl ketone, methyl isobutyl ketone, 
an acetone, toluene, benzene, a methanol, ethanol, isopropanol, ethyl acetate, isobutyl acetate, butyl acetate, and 
such mixture can be used advantageously, for example, taking into consideration relation with the boiling point 
of the 1 st organic solvent. 

[0053] Moreover, as for the 1st ceramic powder contained in the ceramic slurry for the ceramic green sheet 2, it 
is desirable that they are the 2nd ceramic powder contained in the ceramic paste for the ceramic Green layer 5 
for level difference absorption and the thing which has the same presentation substantially. It is for making a 
degree of sintering in agreement between the ceramic Green layer 5 for level difference absorption, and the 
ceramic green sheet 2. 

[0054] In addition, I hear that it is the same that a principal component has the same presentation substantially 
[ a **** ], and it is. For example, even if accessory constituents, such as a minute amount addition metallic 
oxide and glass, differ, it can be said that it has the same presentation substantially. Moreover, the ceramic 
powder contained in the ceramic paste for the ceramic Green layer 5 for level difference absorption if the 
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ceramic powder contained in the ceramic green sheet 2 is the thing of the range which satisfies X7R property 
specified by the B weighting specified by JIS about the temperature characteristic of electrostatic capacity and 
EIA standard also has a the same principal component, and the accessory constituent may be different as long as 
it satisfies B weighting and X7R property. 

[0055] Moreover, in the ceramic paste for the ceramic slurry for the ceramic green sheet 2, or the ceramic Green 
layer 5 for level difference absorption, a dispersant, a plasticizer, an antistatic agent, a defoaming agent, etc. 
may be added if needed. In addition, the addition of the plasticizer added by the ceramic paste can also adjust 
the elastic modulus of the ceramic Green layer 5 for level difference absorption. 

[0056] Drawing 4 is the perspective view disassembling and showing the element which constitutes the raw 
layered product 1 3 prepared in order to obtain the layered product chip 1 2 with which the laminating inductor 
1 1 which is for explaining the manufacture approach of the laminating inductor as other operation gestalten of 
this invention, and showed the appearance to drawing 5 with the perspective view, and which was manufactured 
by this manufacture approach is equipped. 

[0057] It has 18 and 19 and the raw layered product 13 is obtained two or more ceramic green sheets 14, 15, 16, 
and 17, — , by carrying out the laminating of these ceramic green sheets 14-19. 

[0058] The ceramic green sheets 14-19 fabricate the ceramic slurry containing the 1st magnetic-substance 
ceramic powder and the 1st organic binder with a doctor blade method etc., and are obtained by drying. Each 
thickness of the ceramic green sheets 14-19 is set to 10-30 micrometers after desiccation. 

[0059] the coil prolonged in a coiled form so that it may explain to the ceramic green sheets 15-18 located in the 
medium among the ceramic green sheets 14-19 in a detail below — a conductor — the film and the ceramic 
Green layer for level difference absorption are formed. 

[0060] first — the ceramic green sheet 1 5 top — a coil — a conductor — the film 20 is formed, a coil ~ a 
conductor — the film 20 is formed so that the 1st edge may reach even the edge of the ceramic green sheet 15. a 
coil — a conductor — the 2nd edge of the film 20 — a beer hall — a conductor 21 is formed. 
[0061] such a coil — a conductor — the film 20 and a beer hall — the ceramic green sheet 1 5 in order to form a 
conductor 21 — a beer hall — the coil after forming the breakthrough for a conductor 21 by approaches, such as 
laser or punching, — a conductor — the film 20 and a beer hall — screen-stencil etc. gives the conductive paste 
used as a conductor 21, and drying is performed. 

[0062] moreover, the coil mentioned above — a conductor — the level difference by the thickness of the film 20 
is lost substantially — as — the principal plane top of the ceramic green sheet 1 5 — it is — a coil — a conductor — 
the ceramic Green layer 22 for level difference absorption is formed in the field in which the film 20 is not 
formed. The ceramic Green layer 22 for level difference absorption gives the ceramic paste containing the 2nd 
magnetic-substance ceramic powder and the 2nd organic binder by screen-stencil etc., and is formed by drying. 
[0063] next, the approach mentioned above on the ceramic green sheet 16 and the same approach — a coil — a 
conductor ~ the film 23 and a beer hall — a conductor 24 and the ceramic Green layer 25 for level difference 
absorption are formed, a coil — a conductor — the beer hall which mentioned the 1st edge of the film 23 above — 
a conductor 21 — minding — a coil — a conductor ~ it connects with the 2nd edge of the film 20. a beer hall — a 
conductor 24 — a coil — a conductor — it is formed in the 2nd edge of the film 23. 

[0064] next — the ceramic green sheet 1 7 top — the same — a coil — a conductor — the film 26 and a beer hall — 
a conductor 27 and the ceramic Green layer 28 for level difference absorption are formed, a coil — a conductor - 
- the beer hall which mentioned the 1 st edge of the film 26 above — a conductor 24 — minding — a coil — a 
conductor — it connects with the 2nd edge of the film 23. a beer hall — a conductor 27 — a coil — a conductor — 
it is formed in the 2nd edge of the film 26. 

[0065] The laminating of the ceramic green sheets 16 and 17 mentioned above is repeated two or more times if 
needed. 

[0066] next — the ceramic green sheet 1 8 top — a coil — a conductor — the film 29 and the ceramic Green layer 
30 for level difference absorption are formed, a coil — a conductor — the beer hall which mentioned the 1st edge 
of the film 29 above — a conductor 27 — minding — a coil — a conductor — it connects with the 2nd edge of the 
film 26. a coil — a conductor — the film 29 is formed so that the 2nd edge may reach even the edge of the 
ceramic green sheet 18. 

[0067] in addition, the coil mentioned above — a conductor — each thickness of film 20, 23, 26, and 29 is set to 
about 30 micrometers after desiccation. 
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[0068] two or more coils prolonged in an each coiled form in the raw layered product 1 3 obtained by carrying 
out the laminating of two or more composite structures which contain such ceramic green sheets 14-19, 
respectively, and pressing in the direction of a laminating — a conductor — film 20, 23, 26, and 29 — a beer hall 

— sequential connection is made through conductors 21 , 24, and 27 ~ as a whole — the coil of two or more turns 

— a conductor is formed. 

[0069] Subsequently, the layered product chip 1 2 for the laminating inductor 1 1 shown in drawing 5 is obtained 
by calcinating the raw layered product 13. In addition, although the raw layered product 13 is illustrated as a 
thing for obtaining one layered product chip 12 by drawing 4 R> 4, it is produced as a thing for obtaining two or 
more layered product chips, and you may make it take out two or more layered product chips by cutting this. 
[0070] subsequently, the coil mentioned above in each edge as for which the layered product chip 12 carries out 
phase opposite as shown in drawing 5 — a conductor — the 1 st edge of the film 20, and a coil — a conductor — 
the external electrodes 30 and 31 are formed and the laminating inductor 1 1 is completed by it so that it may 
connect with the 2nd edge of the film 29, respectively. 

[0071] Also in manufacture of this laminating inductor 11, the elastic modulus of the ceramic Green layers 22, 
25, 28, and 30 for level difference absorption is carried out more than the elastic modulus of the ceramic green 
sheets 14-19. When it is going to obtain the raw layered product 13, it is hard coming to deform the ceramic 
Green layers 22, 25, 28, and 30 for level difference absorption rather than the ceramic green sheets 14-19 by 
this at the time of a press. The sake, the ceramic Green layers 22, 25, 28, and 30 for level difference absorption - 

— a wall — becoming — a coil — a conductor — deformation of film 20, 23, 26, and 29 — being generated ~ being 
hard — as a result — a coil — a conductor ~ it is hard coming to generate a gap of film 20, 23, 26, and 29 and 
distortion 

[0072] In laminating mold ceramic electronic parts like the laminating inductor 1 1 explained with reference to 
the stacked type ceramic condenser explained with reference to drawing 1 thru/or drawing 3 or drawing 4 , and 
drawing 5 As ceramic powder contained in a ceramic green sheet or the ceramic Green layer for level difference 
absorption Typically An alumina, a zirconia, a magnesia, titanium oxide, barium titanate, It can choose suitably 
from non-oxide system ceramic powder, such as oxide system ceramic powder, such as titanic-acid lead 
zirconate and ferrite-manganese, silicon carbide, silicon nitride, and sialon, and can use. As a powder particle 
size, an average of 5 micrometers or less of things of a 1 -micrometer globular form or the letter of grinding are 
used more preferably. 

[0073] Moreover, when the content of the alkali-metal oxide contained as an impurity uses 0.1 or less % of the 
weight of barium titanate as ceramic powder, the following metallic oxides and a glass component may be made 
to contain as a minor constituent to this ceramic powder. 

[0074] As a metallic oxide, there is an oxidization terbium, an oxidization dysprosium, an oxidization holmium, 
an oxidization erbium, an oxidization ytterbium, manganese oxide, cobalt oxide, nickel oxide, or a magnesium 
oxide. 

[0075] As a glass component, moreover, Li2-(SiTi) 02-MO (— however, MO — aluminum 203 or Zr02) — 
Si02-Ti02-MO (-- however, MO - BaO, CaO, SrO, MgO, ZnO, or MnO) - Li2 0-B2 03-(SiTi) 02+MO 
(however, MO aluminum 203 or Zr02), B-2 03-aluminum2 03-MO (however, MO BaO, CaO, SrO, or MgO), 
or Si02 etc. ~ it is. 

[0076] moreover, the laminating inductor 1 1 explained with reference to the stacked type ceramic condenser 
explained with reference to drawing 1 thru/or drawing 3 or drawing 4 , and drawing 5 — setting — an internal 
electrode 1 or a coil — a conductor — film 20, 23, 26, and 29 and a beer hall — as a conductive paste for 
conductors 21 and 24 and formation of 27 used, the following can be used, for example. 
[0077] As a conductive paste used in a stacked type ceramic condenser 0.02 micrometers - 3 micrometers of 
mean particle diameter are 0.05-0.5 micrometers preferably. Conductive powder, nickel metal powder, or 
copper metal powder etc. with which Ag/Pd consists of 60 % of the weight / 40 % of the weight - 10 % of the 
weight / 90% of the weight of an alloy is included. This powder The 100 weight sections, An organic binder 2 - 
20 weight section (preferably 5-10 weight section) and Ag as a sintering inhibitor, Metal resinate, such as Au, 
Pt, Ti, Si, nickel, or Cu, by metal conversion The about 0.1 to 3 weight section (preferably 0.5 - 1 weight 
section), After kneading the about 35 weight section for an organic solvent with 3 rolls, the conductive paste 
obtained by adding the same or another organic solvent further, and performing viscosity control can be used. 
[0078] In addition, the thing with a mean particle diameter of about lOOnm which could be produced by various 
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approaches, for example, was produced by the gaseous-phase method can also be used for the metal powder 
used in a conductive paste. Moreover, when nickel metal powder or copper metal powder is used, a reducing 
atmosphere is applied in a baking process. 

[0079] As a conductive paste used in the laminating inductor 1 1 This powder receives the 100 weight sections 
including the conductive powder with which Ag/Pd consists of 80 % of the weight / 20 % of the weight - 100 % 
of the weight / 0% of the weight of an alloy, or Ag. After kneading the same organic binder as a case, sintering 
inhibitor, and organic solvent of the conductive paste for the stacked type ceramic condenser mentioned above 
with 3 rolls by the same ratio, The conductive paste obtained by adding the same or another organic solvent 
further, and performing viscosity control can be used. 

[0080] Below, this invention is more concretely explained based on the example of an experiment. 
[0081] 

[The example 1 of an experiment] The example 1 of an experiment is related with a stacked type ceramic 
condenser. 

[0082] 1 . Dehydration desiccation was carried out after carrying out weighing capacity of preparation **♦*, the 
barium carbonate (BaC03), and titanium oxide (Ti02) of dielectric ceramic powder so that it may become the 
mole ratio of 1 : 1 , and carrying out wet blending using a ball mill. Subsequently, after carrying out temporary 
quenching at the temperature of 1 000 degrees C for 2 hours, dielectric ceramic powder was obtained by 
grinding. 

[0083] 2. Dielectric Ceramic Powder 100 Weight Section Prepared for Preparation of Ceramic Slurry, and 
Production Place of Ceramic Green Sheet, The inside degree of polymerization as an organic binder, and the 
polyvinyl-butyral (elastic modulus: 1 MPa; glass transition temperature : 20 degrees C) 7 weight section of 
whenever [ high butyral-ized ], As a plasticizer the DOP(dioctyl phthalate) 3 weight section, the methyl-ethyl- 
ketone 30 weight section, the ethanol 20 weight section, and the toluene 20 weight section with the ball 600 
weight section made from a zirconia with a diameter of 1mm It supplied to the ball mill, wet blending was 
performed for 20 hours, and the dielectric ceramic slurry was obtained. 

[0084] And to this dielectric ceramic slurry, the doctor blade method was applied and the dielectric ceramic 
green sheet with a thickness of 3 micrometers (the thickness after baking is 2 micrometers) was fabricated. 
Desiccation is 80 degrees C and was performed for 5 minutes. 
[0085] The elastics modulus of this dielectric ceramic green sheet were 30MPa(s). 

[0086] 3. After kneading the metal powder 100 weight section of preparation Ag/Pd=30/70 of a conductive 
paste, the ethyl cellulose 4 weight section, the alkyd-resin 2 weight section, the Ag metal resinate 3 weight 
section (17.5 weight sections as Ag), and the butyl carbitol acetate 35 weight section with 3 rolls, the terpineol 
35 weight section was added and viscosity control was performed. 

[0087] 4. Preparation-Sample 1 thru/or 4 (Example), and Sample 5 (Example of Comparison) of Ceramic Paste 
for Ceramic Green Layer for Level Difference Absorption - Dielectric Ceramic Powder 100 Weight Section 
Prepared Previously, It had the addition (weight section) shown in a table 1 in the terpineol 40 weight section 
and the ethyl cellulose resin 5 weight section, and DOP as a plasticizer was added, these were well kneaded 
with 3 rolls, after mixing with an automatic mortar, and the dielectric ceramic paste was obtained. 
[0088] 
[A table 1] 
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[0089] As shown in a table 1 , the elastic modulus of the dielectric ceramic Green layer for level difference 
absorption formed with a dielectric ceramic paste compared with 30MPa(s) which are the elastics modulus of 
the dielectric ceramic green sheet mentioned above is 30 or more MPas in the sample 6 used as an example 
thru/or 9, and is less than 30 MPas by the sample 5 used as the example of a comparison. 

[0090] - A sample 6 thru/or 9 (example), and sample 10 (example of a comparison) - After mixing the dielectric 
ceramic powder 100 weight section prepared previously, the terpineol 40 weight section, and the various 
organic binder 7 weight sections which have the modulus of elasticity shown in a table 2 with an automatic 
mortar, it kneaded well with 3 rolls and the dielectric ceramic paste was obtained. 
[0091] 
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[0092] As shown in a table 2, the modulus of elasticity of the various organic binders contained in a dielectric 
ceramic paste compared with IMPa which is the modulus of elasticity of the polyvinyl butyral contained in the 
dielectric ceramic slurry for the dielectric ceramic green sheet mentioned above is 1 or more MPas in the 
sample 6 used as an example thru/or 9, and is less than 1 MPa by the sample 1 0 used as the example of a 
comparison. 

[0093] - A sample 1 1 thru/or 14 (example), and sample 15 (example of a comparison) - The dielectric ceramic 
powder 100 weight section prepared previously, the methyl-ethyl-ketone 70 weight section of 79.6 degrees C of 
boiling points, the terpineol 30 weight section of 220 degrees C of boiling points, and the ball 600 weight 
section made from a zirconia with a diameter of 1mm were supplied to the ball mill, and wet blending was 
performed as primary distribution processes for 16 hours. Next, ceramic slurry mixture was obtained by adding 
the terpineol 10 weight section of 220 degrees C of boiling points, and the various organic binder 5 weight 
sections which have each glass transition temperature shown in a table 3 in the same pot, and mixing these as 
secondary distribution processes in it for further 16 hours. 

[0094] Subsequently, by being [ 60-degree C ] under hot bath, and carrying out vacuum distillation of the 
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above-mentioned ceramic slurry mixture by the evaporator for 2 hours, the methyl ethyl ketone was removed 
thoroughly and the dielectric ceramic paste was obtained. Subsequently, the sake [ for viscosity control ], 
terpineol 10-20 weight section addition was carried out, and the automatic mortar distributed and adjusted. 
[0095] 
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[0096] As shown in a table 3, the glass transition temperature of the various organic binders contained in a 
dielectric ceramic paste compared with 20 degrees C which is the glass transition temperature of the polyvinyl 
butyral contained in the dielectric ceramic slurry for the dielectric ceramic green sheet mentioned above is 20 
degrees C or more in the sample 1 1 used as an example thru/or 14, and is less than 20 degrees C by the sample 
15 used as the example of a comparison. 

[0097] - A sample 16 thru/or 19 (example), and sample 20 (example of a comparison) - The dielectric ceramic 
powder 100 weight section prepared previously, the methyl-ethyl-ketone 70 weight section of 79.6 degrees C of 
boiling points, the terpineol 30 weight section of 220 degrees C of boiling points, and the ball 600 weight 
section made from a zirconia with a diameter of 1mm were supplied to the ball mill, and wet blending was 
performed as primary distribution processes for 16 hours. Next, ceramic slurry mixture was obtained by adding 
the terpineol 10 weight section of 220 degrees C of boiling points, and the various organic binder 7 weight 
sections which have the modulus of elasticity shown in a table 4 in the same pot, and mixing these as secondary 
distribution processes in it for further 16 hours. 

[0098] Subsequently, by being [ 60-degree C ] under hot bath, and carrying out vacuum distillation of the 
above-mentioned ceramic slurry mixture by the evaporator for 2 hours, the methyl ethyl ketone was removed 
thoroughly and the dielectric ceramic paste was obtained. Subsequently, the sake [ for viscosity control ], 
terpineol 10-20 weight section addition was carried out, and the automatic mortar distributed and adjusted. 
[0099] 
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[0100] As shown in a table 4, the modulus of elasticity of the various organic binders contained in a dielectric 
ceramic paste compared with 1 MPa which is the modulus of elasticity of the polyvinyl butyral contained in the 
dielectric ceramic slurry for the dielectric ceramic green sheet mentioned above is 1 or more MPas in the 
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sample 16 used as an example thru/or 19, and is less than 1 MPa by the sample 20 used as the example of a 
comparison. 

[0101] 5. In order to form an internal electrode on the principal plane of the dielectric ceramic green sheet 
prepared for the production place of a stacked type ceramic condenser, the conductive paste was screen- 
stenciled and it dried for 10 minutes at 80 degrees C. In addition, the dimension, configuration, and location of 
an internal electrode were set up so that the layered product chip obtained at a next process might be suited. 
Next, in order to form the ceramic Green layer for level difference absorption on the principal plane of a 
dielectric ceramic green sheet, each dielectric ceramic paste concerning a sample 1 thru/or 20 was screen- 
stenciled, and it dried for 10 minutes at 80 degrees C. It was made for each thickness of an internal electrode 
and the ceramic Green layer for level difference absorption to be set to 1 .5 micrometers (for the thickness after 
baking to be 0.8 micrometers) after desiccation. 

[0102] Next, it puts so that the dielectric ceramic green sheet of 500 sheets which forms the internal electrode 
and the ceramic Green layer for level difference absorption as mentioned above may be put with the dielectric 
ceramic green sheet of 20 sheets with which it is not given to the internal electrode etc., and a raw layered 
product is produced, and it is this layered product lOOOkg/cm at 80 degrees C 2 The heat press was carried out 
on application-of-pressure conditions. 

[0103] Next, two or more layered product chips were obtained by cutting an above-mentioned raw layered 
product with a cutting cutting edge so that it might become a dimension with a die-length [ of 3.2mm ] x width- 
of-face [ of 1 .6mm ] x thickness of 1 .6mm after baking. 

[0104] Next, two or more above-mentioned layered product chips were aligned on the setter for baking to whom 
the low volume spray of the zirconia powder was carried out, temperature up was carried out over 24 hours 
from a room temperature to 250 degrees C, and the organic binder was removed. Next, the layered product chip 
was thrown into the firing furnace, and it calcinated by the profile of about 20 hours at a maximum of 1300 
degrees C. 

[0105] Next, after throwing the obtained sintered compact chip into a barrel and giving end-face polish, the 
external electrode was prepared in the both ends of a sintered compact, and the stacked type ceramic condenser 
used as a sample was completed. 

[0106] 6. Various properties were evaluated about the ceramic paste and stacked type ceramic condenser 
concerning the sample 1 which carried out assessment **** thru/or 20 of a property. The result is shown in a 
table 1 thru/or a table 4 shown above. 

[0107] Characterization in a table 1 thru/or a table 4 was performed as follows. 

[0108] "Degree of dispersion": The particle size distribution of ceramic powder were measured using the optical 
diffraction type particle-size-distribution measuring device, and were computed from the acquired particle size 
distribution. That is, the ceramic powder prepared previously was underwater distributed using the ultrasonic 
homogenizer, the supersonic wave was impressed till the place where a grain size does not become small any 
more, the grain size of D90 at that time was recorded, and this was made into the marginal grain size. On the 
other hand, the ceramic paste was diluted in ethanol, the grain size of D90 of particle size distribution was 
recorded, and this was made into the grain size of a paste. And degree of dispersion = (the grain size / marginal 
grain size of a paste) degree of dispersion was computed based on the formula of -1 . This degree of dispersion 
shows that dispersibility is so good that a value is close to 0 if a numeric value is +, and shows that 
dispersibility is so good that an absolute value is large if a numeric value is -. 

[0109] using the screen made from stainless steel with a thickness of 50 micrometers by 400 meshes on a 
"printing thickness": 96% alumina substrate, printing by the emulsion thickness of 20 micrometers, and drying 
for 10 minutes at 80 degrees C — the printing paint film for assessment — forming — the thickness — a ratio — it 
asked from the measurement result by the laser surface roughness meter of a contact process. 
[0110] "Ra(surface roughness)": — the value which formed the same printing paint film for assessment as the 
case of the above "printing thickness", and equalized the absolute value of the deflection of the center line and 
roughness curve which equalized the surface roughness Ra, i.e., a wave, — a ratio — it asked from the 
measurement result by the laser surface roughness meter of a contact process. 

[0111] "Structure defective percent defective": When abnormalities were seen by the visual inspection of the 
sintered compact chip for the obtained stacked type ceramic condenser, and inspection by the ultrasonic 
microscope, the internal structure defect was checked by polish and (number of sintered compact chips with 
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structure defect)/(total of a sintered compact chip) was made into the structure defective percent defective. 
[0112] If it compares between the samples 5 which serve as the samples 1-4 used as an example, and an 
example of a comparison in a table 1 So that it may have the elastic modulus which is 30 or more MPas which 
are the elastic modulus of a dielectric ceramic green sheet According to the stacked type ceramic condenser 
concerning the samples 1-4 as an example constituted with the ceramic Green layer for level difference 
absorption which consists of a dielectric ceramic paste with which the addition of a plasticizer was controlled It 
compares with the stacked type ceramic condenser concerning the sample 5 as an example of a comparison 
which the plasticizer consisted of with the ceramic Green layer for level difference absorption which consists of 
an added dielectric ceramic paste so that the elastic modulus of less than 30 MPas might be brought about. A 
structure defective percent defective can be reduced substantially. 

[0113] Moreover, if it compares between the samples 10 and samples 20 which serve as the samples 6-9 and 
samples 16-19 used as an example, and an example of a comparison in a table 2 and a table 4 As an example 
constituted with the ceramic Green layer for level difference absorption which consists of a dielectric ceramic 
paste containing the organic binder which has the modulus of elasticity which is 1 or more MPas which are the 
modulus of elasticity of the organic binder contained in the dielectric ceramic slurry for a dielectric ceramic 
green sheet According to the stacked type ceramic condenser concerning ****** 6-9 and samples 16-19 It 
compares with the stacked type ceramic condenser concerning the sample 1 0 and sample 20 as an example of a 
comparison which were constituted with the ceramic Green layer for level difference absorption which consists 
of a dielectric ceramic paste containing the organic binder which has the modulus of elasticity of less than 1 
MPa. A structure defective percent defective can be reduced substantially. 

[0114] Moreover, if it compares between the samples 15 which serve as the samples 11-14 used as an example, 
and an example of a comparison in a table 3 The ceramic Green layer for level difference absorption which 
consists of a dielectric ceramic paste containing the organic binder which has the glass transition temperature 
which is 20 degrees C or more which is the glass transition temperature of the organic binder contained in the 
dielectric ceramic slurry for a dielectric ceramic green sheet According to the stacked type ceramic condenser 
concerning the samples 1 1-14 as an example constituted by having Compared with the stacked type ceramic 
condenser concerning the sample 1 5 as an example of a comparison constituted with the ceramic Green layer 
for level difference absorption which consists of a dielectric ceramic paste containing the organic binder which 
has the glass transition temperature of less than 20 degrees C, a structure defective percent defective can be 
reduced substantially. 

[0115] The elastic modulus of the ceramic Green layer for level difference absorption thus, by being carried out 
more than the elastic modulus of a ceramic green sheet When it is going to obtain a raw layered product by 
accumulating and pressing two or more composite structures, it is hard coming to deform the ceramic Green 
layer for level difference absorption rather than a ceramic green sheet at the time of a press. The sake, It turns 
out that the ceramic Green layer for level difference absorption serves as a wall, and it is hard coming to also 
generate deformation of an internal electrode, and has been hard that it comes to generate a gap of an internal 
electrode and distortion as a result. 

[01 16] Moreover, if a table 1 and a table 2, a table 3, and a table 4 are compared, according to the samples 11- 
20 shown in the table 3 and table 4 which adopted primary distribution processes and secondary distribution 
processes, and added the organic binder in secondary distribution processes It turns out that the more excellent 
dispersibility can be acquired compared with the samples 1-10 shown in the table 1 and table 2 which did not 
perform such a thing, and the result with nearby [ good ] is shown in each item of surface roughness and a 
structure defective percent defective. 
[0117] 

[The example 2 of an experiment] The example 2 of an experiment is related with a laminating inductor. 
[01 18] 1. Dehydration desiccation was carried out after preparation **** of magnetic-substance ceramic 
powder and ferric oxide carried out weighing capacity so that 49.0-mol % and a zinc oxide may become [ 14.0- 
mol % and oxidization copper ] and nickel oxide may become 8.0-mol % 29.0-mol%, and they carried out wet 
blending using a ball mill. Subsequently, after carrying out temporary quenching at 750 degrees C for 1 hour, 
magnetic-substance ceramic powder was obtained by grinding. 

[01 19] 2. Magnetic-Substance Ceramic Powder of 100 Weight Sections Prepared for Preparation of Ceramic 
Slurry, and Production Place of Ceramic Green Sheet, The dispersant which consists of a maleic-acid 
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copolymer of the 0.5 weight section, and the solvent which consists of a methyl ethyl ketone of 30 weight 
sections, and toluene of 20 weight sections with the ball 600 weight section made from a zirconia with a 
diameter of 1 mm The inside degree of polymerization as an organic binder and the polyvinyl butyral of 7 
weight sections of whenever [ high butyral-ized ] (elastic modulus: 1 MPa; glass transition temperature : 20 
degrees C) after supplying to a ball mill and stirring for 4 hours, DOP (dioctyl phthalate) of 3 weight sections as 
a plasticizer and the ethanol of 20 weight sections were added, wet blending was performed for 20 hours, and 
the magnetic-substance ceramic slurry was obtained. 

[0120] And to this magnetic- substance ceramic slurry, the doctor blade method was applied and the magnetic- 
substance ceramic green sheet with a thickness of 20 micrometers (the thickness after baking is 1 5 micrometers) 
was fabricated. Desiccation is 80 degrees C and was performed for 5 minutes. 
[0121] The elastics modulus of this magnetic-substance ceramic green sheet were 20MPa(s). 
[0122] 3. After kneading the preparation Ag metal powder 80 weight section of a conductive paste, the Pd metal 
powder 20 weight section, the ethyl cellulose 4 weight section, the alkyd-resin 2 weight section, and the butyl 
carbitol 35 weight section with 3 rolls, 35 weight sections, in addition viscosity control were performed for the 
terpineol, and the conductive paste was obtained. 

[0123] 4. Preparation-Sample 21 thru/or 24 (Example), and Sample 25 (Example of Comparison) of Ceramic 
Paste for Ceramic Green Layer for Level Difference Absorption - Magnetic-Substance Ceramic Powder 100 
Weight Section Prepared Previously, It had the addition (weight section) shown in a table 5 in the terpineol 40 
weight section and the ethyl cellulose resin 5 weight section, and DOP as a plasticizer was added, these were 
well kneaded with 3 rolls, after mixing with an automatic mortar, and the magnetic-substance ceramic paste was 
obtained. 
[0124] 
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[0125] As shown in a table 5, the elastic modulus of the dielectric ceramic Green layer for level difference 
absorption formed with a magnetic-substance ceramic paste compared with 20MPa(s) which are the elastics 
modulus of the magnetic-substance ceramic green sheet mentioned above is 20 or more MP as in the sample 2 1 
used as an example thru/or 24, and is less than 20 MPas by the sample 25 used as the example of a comparison. 
[0126] - A sample 26 thru/or 29 (example), and sample 30 (example of a comparison) - After mixing the 
magnetic-substance ceramic powder 1 00 weight section prepared previously, the terpineol 40 weight section, 
and the various organic binder 7 weight sections which have the modulus of elasticity shown in a table 6 with 
an automatic mortar, it kneaded well with 3 rolls and the magnetic-substance ceramic paste was obtained. 
[0127] 
[A table 6] 
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[0128] As shown in a table 2, the modulus of elasticity of the various organic binders contained in a magnetic- 
substance ceramic paste compared with 1 MPa which is the modulus of elasticity of the polyvinyl butyral 
contained in the magnetic-substance ceramic slurry for the magnetic-substance ceramic green sheet mentioned 
above is 1 or more MPas in the sample 26 used as an example thru/or 29, and is less than 1 MPa by the sample 
30 used as the example of a comparison. 

[0129] - A sample 31 thru/or 34 (example), and sample 35 (example of a comparison) - The magnetic-substance 
ceramic powder 100 weight section prepared previously, the methyl-ethyl-ketone 70 weight section of 79.6 
degrees C of boiling points, the terpineol 30 weight section of 220 degrees C of boiling points, and the ball 600 
weight section made from a zirconia with a diameter of 1mm were supplied to the ball mill, and wet blending 
was performed as primary distribution processes for 16 hours. Next, ceramic slurry mixture was obtained by 
adding the terpineol 10 weight section of 220 degrees C of boiling points, and the various organic binder 5 
weight sections which have each glass transition temperature shown in a table 7 in the same pot, and mixing 
these as secondary distribution processes in it for further 16 hours. 

[0130] Subsequently, by being [ 60-degree C ] under hot bath, and carrying out vacuum distillation of the 
above-mentioned ceramic slurry mixture by the evaporator for 2 hours, the methyl ethyl ketone was removed 
thoroughly and the magnetic-substance ceramic paste was obtained. Subsequently, the sake [ for viscosity 
control ], terpineol 10-20 weight section addition was carried out, and the automatic mortar distributed and 
adjusted. 
[0131] 

[A table 71 
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[0132] As shown in a table 7, the glass transition temperature of the various organic binders contained in a 
magnetic-substance ceramic paste compared with 20 degrees C which is the glass transition temperature of the 
polyvinyl butyral contained in the magnetic-substance ceramic slurry for the magnetic-substance ceramic green 
sheet mentioned above is 20 degrees C or more in the sample 3 1 used as an example thru/or 34, and is less than 
20 degrees C by the sample 35 used as the example of a comparison. 

[0133] - A sample 36 thru/or 39 (example), and sample 40 (example of a comparison) - The magnetic-substance 
ceramic powder 100 weight section prepared previously, the methyl-ethyl-ketone 70 weight section of 79.6 
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degrees C of boiling points, the terpineol 30 weight section of 220 degrees C of boiling points, and the ball 600 
weight section made from a zirconia with a diameter of 1mm were supplied to the ball mill, and wet blending 
was performed as primary distribution processes for 1 6 hours. Next, ceramic slurry mixture was obtained by 
adding the terpineol 10 weight section of 220 degrees C of boiling points, and the various organic binder 7 
weight sections which have the modulus of elasticity shown in a table 8 in the same pot, and mixing these as 
secondary distribution processes in it for further 16 hours. 

[0134] Subsequently, by being [ 60-degree C ] under hot bath, and carrying out vacuum distillation of the 
above-mentioned ceramic slurry mixture by the evaporator for 2 hours, the methyl ethyl ketone was removed 
thoroughly and the magnetic-substance ceramic paste was obtained. Subsequently, the sake [ for viscosity 
control ], terpineol 10-20 weight section addition was carried out, and the automatic mortar distributed and 
adjusted. 
[0135] 

[A table 81 
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[0136] As shown in a table 8, the modulus of elasticity of the various organic binders contained in a magnetic- 
substance ceramic paste compared with 1 MPa which is the modulus of elasticity of the polyvinyl butyral 
contained in the magnetic-substance ceramic slurry for the magnetic-substance ceramic green sheet mentioned 
above is 1 or more MPas in the sample 36 used as an example thru/or 39, and is less than 1 MPa by the sample 
40 used as the example of a comparison. 

[0137] 5. the coil prolonged at a coiled form behind the laminating of the magnetic-substance ceramic green 
sheet of production plurality of a laminating inductor — the position of the magnetic-substance ceramic green 
sheet previously prepared so that a conductor could be formed — a beer hall ~ while forming the breakthrough 
for a conductor — the principal plane top of a magnetic-substance ceramic green sheet — a coil — a conductor — 
the inside of the film and a breakthrough — a beer hall — in order to form a conductor, the conductive paste was 
screen- stenciled and it dried for 10 minutes at 80 degrees C. Next, in order to form the magnetic-substance 
ceramic Green layer for level difference absorption on a magnetic-substance ceramic green sheet, the magnetic- 
substance ceramic paste was screen-stenciled and it dried for 10 minutes at 80 degrees C. a coil — a conductor — 
it was made for each thickness of the film and the magnetic-substance ceramic Green layer for level difference 
absorption to be set to 30 micrometers (for the thickness after baking to be 20 micrometers) after desiccation 
[0138] next — above — a coil — a conductor — the film and a beer hall — the magnetic-substance ceramic green 
sheet of nine sheets which forms the conductor and the ceramic Green layer for level difference absorption — a 
coil — while piling up so that a conductor may be formed — the — up and down — a coil — a conductor — the 
magnetic-substance ceramic green sheet of six sheets which does not form the film etc. — a raw layered product 
in piles — producing — this layered product — 80 degrees C — 1 000kg/cm2 The heat press was carried out under 
application of pressure. 

[0139] Next, two or more layered product chips were obtained by cutting an above-mentioned raw layered 
product with a cutting cutting edge so that it might become a dimension with a die-length [ of 1 .0mm ] x width- 
of-face [ of 0.5mm ] x thickness of 0.5mm after baking. 

[0140] Next, two or more above-mentioned layered product chips were aligned on the setter for baking to whom 
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the low volume spray of the zirconia powder was carried out, temperature up was carried out over 24 hours 
from a room temperature to 250 degrees C, and the organic binder was removed. Next, the layered product chip 
was thrown into the firing furnace, and it calcinated by the profile of about 20 hours at a maximum of 970 
degrees C. 

[0141] Next, after throwing the obtained sintered compact chip into a barrel and giving end-face polish, the 
external electrode whose principal component is silver was prepared in the both ends of a sintered compact, and 
the laminating inductor of the shape of a chip used as a sample was completed. 

[0142] 6. About the laminating inductor concerning the sample in which the property carried out assessment 
***.*, degree of dispersion, printing thickness, Ra (surface roughness), and a structure defective percent 
defective were evaluated by the same way as the case of the example 1 of an experiment. The result is shown in 
a table 5 thru/or a table 8 shown above. 

[0143] If it compares between the samples 25 which serve as the samples 21-24 used as an example, and an 
example of a comparison in a table 5 So that it may have the elastic modulus which is 20 or more MPas which 
are the elastic modulus of a magnetic-substance ceramic green sheet According to the stacked type ceramic 
condenser concerning the samples 21-24 as an example constituted with the ceramic Green layer for level 
difference absorption which consists of a magnetic-substance ceramic paste with which the addition of a 
plasticizer was controlled It compares with the stacked type ceramic condenser concerning the sample 25 as an 
example of a comparison which the plasticizer consisted of with the ceramic Green layer for level difference 
absorption which consists of an added magnetic-substance ceramic paste so that the elastic modulus of less than 
20 MPas might be brought about. A structure defective percent defective can be reduced substantially. 
[0144] Moreover, if it compares between the samples 30 and samples 40 which serve as the samples 26-29 and 
samples 36-39 used as an example, and an example of a comparison in a table 6 and a table 8 As an example 
constituted with the ceramic Green layer for level difference absorption which consists of a magnetic-substance 
ceramic paste containing the organic binder which has the modulus of elasticity which is 1 or more MPas which 
are the modulus of elasticity of the organic binder contained in the magnetic-substance ceramic slurry for a 
magnetic-substance ceramic green sheet According to the stacked type ceramic condenser concerning ****** 
26-29 and samples 36-39 It compares with the stacked type ceramic condenser concerning the sample 30 and 
sample 40 as an example of a comparison which were constituted with the ceramic Green layer for level 
difference absorption which consists of a magnetic-substance ceramic paste containing the organic binder which 
has the modulus of elasticity of less than 1 MPa. A structure defective percent defective can be reduced 
substantially. 

[0145] Moreover, if it compares between the samples 35 which serve as the samples 31-34 used as an example, 
and an example of a comparison in a table 7 The ceramic Green layer for level difference absorption which 
consists of a magnetic-substance ceramic paste containing the organic binder which has the glass transition 
temperature which is 20 degrees C or more which is the glass transition temperature of the organic binder 
contained in the magnetic- sub stance ceramic slurry for a magnetic-substance ceramic green sheet According to 
the stacked type ceramic condenser concerning the samples 31-34 as an example constituted by having 
Compared with the stacked type ceramic condenser concerning the sample 35 as an example of a comparison 
constituted with the ceramic Green layer for level difference absorption which consists of a magnetic-substance 
ceramic paste containing the organic binder which has the glass transition temperature of less than 20 degrees 
C, a structure defective percent defective can be reduced substantially. 

[0146] Moreover, if a table 5 and a table 6, a table 7, and a table 8 are compared, according to the samples 31- 
40 shown in the table 7 and table 8 which adopted primary distribution processes and secondary distribution 
processes, and added the organic binder in secondary distribution processes It turns out that the more excellent 
dispersibility can be acquired compared with the samples 21-30 shown in the table 5 and table 6 which did not 
perform such a thing, and the result with nearby [ good ] is shown in each item of surface roughness and a 
structure defective percent defective. 

[0147] Thus, also in the case of the laminating inductor by the example 2 of an experiment, the same inclination 
as the case of the stacked type ceramic condenser by the example 1 of an experiment appears. 
[0148] As mentioned above, by this invention, although the case where dielectric ceramic powder or magnetic- 
substance ceramic powder was used was explained as ceramic powder contained in the ceramic paste 
concerning this invention, even if it is not influenced by the electrical characteristics of the ceramic powder 
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used and uses [ therefore ] for example, insulator ceramic powder or piezo electric crystal ceramic powder, the 

ceramic paste which can expect the same effectiveness can be obtained. 

[0149] 

[Effect of the Invention] According to this invention, as mentioned above, by forming the ceramic Green layer 
for level difference absorption a raw layered product — setting — an internal electrode and a coil — a conductor - 
- between the part in which internal-circuitry element film like the film is located, and the part which is not so 
Or while the internal-circuitry element film does not arise in the direction of a laminating substantially and can 
make the difference of the thickness between the part by which the a large number array is carried out 
comparatively, and the part which is not so it Since the elastic modulus of the ceramic Green layer for level 
difference absorption is carried out more than the elastic modulus of a ceramic green sheet When it is going to 
obtain a raw layered product by accumulating and pressing two or more composite structures, it is hard coming 
to deform the ceramic Green layer for level difference absorption rather than a ceramic green sheet at the time 
of a press. The sake, A gap of the internal-circuitry element film and distortion can be made hard for the 
ceramic Green layer for level difference absorption to serve as a wall, to be hard coming to also generate 
deformation of the internal-circuitry element film, and to produce as a result. 

[0150] therefore, the problem of a defect and short [ poor ], such as delamination and a minute crack, can be 
made hard to produce in the obtained laminating mold ceramic electronic parts. 

[0151] so — although lamination of the ceramic green sheet used in order to manufacture laminating mold 
ceramic electronic parts can be carried out advantageously and such lamination progresses — a defect — being 
generated — being hard — and reliable laminating mold ceramic electronic parts are realizable, moreover, an 
internal electrode and a coil — a conductor — heavy-gage-izing of internal-circuitry element film like the film ~ 
also receiving — a structure defect — being generated — being hard — and reliable laminating mold ceramic 
electronic parts are realizable. 

[0152] Thus, when according to this invention it becomes possible to fully correspond to the demand of the 
miniaturization of laminating mold ceramic electronic parts or thin-shape-izing, and lightweight-izing and this 
invention is applied to a stacked type ceramic condenser, a miniaturization or thin-shape-izing, and large- 
capacity-izing of a stacked type ceramic condenser can be attained advantageously. 

[0153] Primary distribution processes that the ceramic paste for forming the above-mentioned ceramic Green 
layer for level difference absorption carries out distributed processing of the primary mixture which contains 
ceramic powder and the 1 st organic solvent at least in this invention, Secondary distribution processes which 
carry out distributed processing of the secondary mixture which added the organic binder to the primary mixture 
which passed through primary distribution processes at least, By heat-treating secondary mixture after the 
process which includes the 2nd organic solvent of a high-boiling point in primary mixture and/or secondary 
mixture from the 1 st organic solvent, and secondary distribution processes If produced through the clearance 
process which removes the 1 st organic solvent selectively, in a ceramic paste, the outstanding distributed 
condition can be acquired, this will be reflected and effectiveness which was mentioned above will be 
demonstrated more notably. 
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[oo i 3] ±aa>ct5ftPJia***-r*fc«>. fc<t* 

li. S2[r^-Tcfc5(c. t55»^^'J- >v— h2± 

2 _tT*cDi^spmM 1 (D«^ic<fe«sa*st»»i=3S: < -r 

C<fcj&<. fc£5LML &|JBflB5 6-9 4 7 1 9#4*«* W 
M*F3 -7 4 8 2 0#^«. *B¥9- 1 06 9 2 5^ 

[0 0 14] ±izE(D<fc3l=. SMg&iRIH-tz^S vW l ) 
— >»5S«fiR-r*ztirckoT. 01 l=— gp^^-TJ: 
t0M#3atff*Lfct#, «9ttti4<tt 

1 A^aa*fill=ttttM^»EW**lT^«»»i:*3-C 
ftl*SP#£: om-Q<DB.ft<Dmf)mStfiiz£. Lft < t& y . 

[001 5 ] -t-(&es* BtJiS Lfc J: 5 ftT^ £ *— : > a 
7 ^ *«<D*RB*5 cfcl/Wffl»a I 4>K»l:: J: 

Sciatic 
[0 0 16] 

[^*<S?*LJ: ; 5«t-r*Sii] L^LftA<&. ±*&L 
fcH 1 ftl* LB 3 *4MH LTRBfl Lfr*Sfet»ffl Lfclc 

[0017] naonHi*. aB-fe7 5'^3>f>^ 

JU^ (D fc <b x If WH -f > ¥ 0 * 1 1 \ o fc ffiico IS -fe 9 

[O 0 1 8] fCt\ C<7)^0^(7)BWf*. ±iEL/c^ 5 

^ftjSckof^fljajftsaizjiora&tifcaaa-b^s 

[O 0 1 9] 

[0020] »10)iz5 5^^»**5<fci;»1<D 

*a/^-f >y6*tt5Sv*X5U- 

y^ttt ^ 5 v *? x h t tt^ti^timm s . 

[002 1 ] t7S7^X7'J-5«tS-t 
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*;/ ^7 ^ 'J — > v— h (7)±®±lc^-<7)^f- cfc 

fc 6-r * 5 (cgp^Mic«ai4^-x h *f**-r * c fc 1= 

H^lz <fc XKtiJlztt < f * 5 l=-tr 5 £ 2 ^ 'J 

[0 0 2 2]*C, Cft&aft<Dt^tt&tt£a*B 

fa. ^oWB^[«]|z3fUX-rSCi:lCcfcoT. ±4>aB 
[0 0 2 3] fit, £(D»B{**<aj«£ft«. 

[00 2 4] C0>«fe5<C»*»XS*«A*. USt 

^s^^m^ L SPp ^ p(7)^3t^>^l3^ol^T. lft&Lfcafl5M 
RH£»&-r*fctf>* e^KiRffl-tz^S^^^g — >B 

[0 0 2 5] ±izE(Dcfc5lc % SS^iRffl-tr^S^^^U 
H±l::-*-4fcft. l2(DtI/W^Lt, HOW 
tLfcU. ft*LM4. l2(Dtffl/W>ytLt, miO 

[0 0 2 6] $fc. SSflRiRffl-b^S^^^y— >J1<7) 
Jtofifc j: o x tuft £ ^ -5 z 1 1, r* £ 6 o 

[0 0 2 7] Z<D5£BJi\zt$l^X. ±i£CD-tz ^ S ^ <7 
>§$Jfc 1 «a$«S»»»lt4 1 

t . 1 *#«fcxa£*ifc i *jB-&«Bi=*ft < t i±&<D 
2^»i8t, sio ; frtii§»Jcfcy^^om2c^^ 

$S;§£|J£ 1 ^ifc { ki;/tfcli2*I^l:tSt 

SIS fc £^TflF$!S $ *i <5 C fc LL^o 
[0 0 2 8] Sfc. COS^dfcl^T. I1(Dt7i'> 

*LTl>£Cfcrf)<«£Ll^ 

[0 0 2 9] Sfc. CC7)^B^CD^$SW^^:|l^£S^i^CfcL^ 

r. -tz^ s 7^7x7 y — tecfciX-te^ s x hc* 

tif^t^4H fc<fctfm2<D^==^ fc 
ttWRflto** Sl^Mlc»«M*»«-r*«fc3l-E« 

[0 0 3 0] $fc. C(DlBW(Dffta)1»ffiMft*SSffll»l= 



=i>f;u«l=ffii;«a>fiUiH*M"Cft*fc#. mm-o? 

<7 5%m&'tZ>ZttfT*£&o 

[003 1] Z(DSSBtt* £fc. ±ifiLfc*3<i:«it* 
[0 0 3 2] 

Sit 3 £ ^ =3 >^>-9-C0Sfst^;£l3^PT^^ 5 o 

c^stwuiCcbsaB^^ s ^ => >-T>-y-o>«fa* 

dfc*<-C#*. 

[0033] c<DHSfi»ffi*nifi-r*i^*fcy. -t^s 

Sffi 1 <7>fc AO^att^— X Kfccfcl/S^PRilRffl-iz^S 
•V <7 y y — >Jf 5 (Dtz&bCDWZ 2 CD-tz 5 £ V 1 1»* fc * 2 

ttsicoi^n*. satSo £fc* ittt^-xht, 

[0034] JliZECD-tz^ 5 V*?*^ y — frb-tZ^ S '>^7 

>*aB*lCcfcora— x-r >y**if=. fcfcTLIiTKyx 

-So 

[003 5] -tr^s^^y— h2<D±®±rc 

gpmtlifi. fcfc^ri. y— >BUpj«fZcfcoT#« 

|-|4 % C(7>K^|CcfcSSM^tfce>$4x*o 
[0 0 3 6] ±iELfcrtgi5ttfil1 CDJS^I^<fc^S 

-x h^x^7 y— >Fn»j^ir fcottt^ctl^y 

[0037] ±aufcKiB-ei*. naiwi*»*Lfe 
'&iz&m®Li\5imiz 5 s <7 y y — >® 5 l fc 

S**J|Rffl-b5 5^^yy — >H5*»*Lfc« 
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[003 8] ±&<D<i:?\z. -tr^S^^'J— h 

2 ±\z rtsuas 1 *> j: t/SMnsiixffl-fe ^ ^ ?$<f y— > 
asffltjk c*i6«^«ijs*6i*. 

[0 0 3 9] Z(7)£C0?IJH*3 a I*. WB^fillr ^ 

[0 0 4 0] ±i^(D^z>\z^ KSiSMXffl-fe^S -i/^yj 

—>» 5 cticcfcor. Hi 

^a)«^ft:3 a (cfciNT. wsswi 1 tffaa-rs 
«<±i:ic<<tt«. -tflote*. »&*ifc«Ji-fev5** 

[0 04 1] *fc. ait^tlt fiM«MUIHr9 5? 
*yy — >Jl5<DSW±**«* -b^Sv^yj— h 
2<D»tt*Ja±U:S*i*^i:T?fcS. Chicot, « 

ot, £<7>«JH*3 a Sftcfeat-rSt*. «**ifcJB 
-tz 5 £ y £ ^ U — >Jf 5 *><iz^ z.V<7? U — > h 2 

'So 

[0 0 4 2] rt»«ai *»J«-r*fcftlwffll^6 

-f>y*a>*«rii»i: x hie 
ri*. x* y->WBiJtt£#* Lfct*. i5ota± 

0-25 0 o CgSCD^^^WLrl^^t<7)^ffll^^)C<t 

*<J:y»*Li\, 1 5 0°c^-eii. ir^5-y^'<— x 

^2/i<Dgtt*yi<*i:^-r<. 



[0043] t557J^5'J- * t75*^^-Xh 

h;ux> % tvbx y 

j— ;u. 7^;u7Ji/=i-ji/fa)7;i/3-)u 

— vtKPf;H:*t-ik -fV*P 

f;ue^t-;k ->^p tfu>^y p-;u, s?*^ 
;i/7^u-h?(D^h>g, xx"f;ua* gHbzK^a* 
7iua-;u«. *<b>^u>«a>*<b*<b**a* *5* 

[0 0 4 4] £fc, ls#t Ltlis **t-F*u 

— x*a>£te-b;up— xa* T;u*^Ka. fcfxy«x> 
a. tK"Jx— rjUBL XTK*->»IBa. ^L/*:/*« 
a. tK'J7 5 KiM, tK U -< S K*«HL * »J T 5 K 
-f5K*Bi«. 7KUxxT-;u»8ga. # "J a- :/« 

s§a. &n*°y^-a. #u-f syi/HUM, *u 
3*-**yy >»Ba»4<**. 

[0 0 4 5] SJMRJRffl-b^S^^^'J— >»5©»tt 
CD5»14**fcl**T^X|n^;SSI=S^l>r. -fe^S^^ 

^y— h 2(0jSig(Dfcfta>-fe^ s ^<>x^ u — fc 

[0046] mWU>?t LT±(CffiJ^Lfc7Ky 

t Kto)ig$izJ:oT#e)*i4tia)-efcy. T-tz^;i^* 
*<6^;u%£LT-e. ;u»A<6 2-8 2^e;u%<d 

^~X Hcfc^r»1 ©*«/<-f LTfflL^f>+LS 

*y if ^1*. ^«>tsj(c«-r^;tp3tejgfc 

6 5^B;u%fSJg(D4 3 fi-&Sii?fci) Cfc4<»* Lt^o 

[0047] <p*5. «««Jfcffl-b95t/*y 'J — 

^HSOfcftCD-b^S^^^— X h$-ffi{ag-r€>lCfcfco 

[0048] -?t*ip*>. mmmmt^x. j±rms^/S 
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jg»j<t i *sB£*£flHMi3-*-s 1 *#ftxa 

t . c<& 1 ^Sixsjgfc i *a$*i=*<t < t 

3te»tkxat*<3iM5**t*. ft*>\ * 1 <o*«**ji*. 
1 &#»xa(oePS£fcii2*a-efcxa<B«J£» ftsc 

-CjS*D$*l-i)o fir, S^Mic. 2 2fc#8fcxa<&SL 

[0049] 1 X»»iStli> I2©t 

>^£5fc*£jD*.Tl*fclVE>-e. iS*5gTT?0)^ifc 

2©*«**!|-C+#I=»& Lfc«lit4:t4it*« 
title, m 2 <DHz 5 

[0 0 5 0] *fc, 2Jfe»«CXa-CI4. ±it(DJ:ai-. 
1 ;^i!lgt'SbitlfcS2ffl-b75 -v7t»^a>Sl^ 

[005 1] *2©*«*»<DI**J&«. 2ft&1tfc 

xa<7)^l=H)6S*tL^©t?, 2^»iSfl)SliSi:tei^ 

fife-eft y, LfcA^oT, #ifcam£J±il£ift;s<ffJtL.T 

fc< CtA<-e#-&t fc*l=r, fKSLfcJ:5fc2ifc#tfcX 
[0 0 5 2] ±i!fiLfcJ(l2fl!>*«**liLTI4. 

[00 5 3] £fc. -fe^S 'V^yj— K2fl)fcft 

I*. fS^Jfcffl-fe^ £ v<7<? 1 ) — >Jf 5<Dfc<fc(D-tz^ a 

[oo5 4] ±i*a)*ntti=ni:«B«**f«i: 



±*»**Hi:-cBWtt*5«ttfx7 RWtttsia 

[00 5 5] £fc. -b55^^yj— h 2<Dtz#> 

T. pT«*L *«R&it»L **l 

[0 0 5 6] 041*. C<D*W(Dffta)|j«E»88t LT<7> 

[0 0 5 7] £(D8MH*1 31*. «»<D-fe^5 S/*^'J 
— >v— h 1 4. 15. 16. 17. 1 8 33cfctf 1 

9£fl*. ^bt75«^^'J->v-H4-19 

* 4 c <t i= * -o x m e> t o-c 35 * o 

[0 0 5 8] -fe^S v5<f l J— >is— h 1 4-1 9 I*. 

V<7<f l J— tsis— h 1 4-1 9(D#Ji:^[*. tt«f£lzfc 
t>T. fc £ 1 0-3 0/imd:$tl4o 

[0 0 5 9] -fe^S h 1 4-1 9 0)^ 

*>. +IBIICtt1t-r-B-fe9 5^^yU— >V— h 1 5-1 

8lcl*. jaTlcB«Blz|ttwr-B«fc5lC =i-<;u«icai/ 

[0060] S-T. -fc^S^^yj— K 1 5±|C 

I*. 3-<^l2 0/)«^4o 3>f^M20 

tt. Zr&mcDiimUtflz^Svtt? 1 ) — >^>— h 1 5CD 

5S«rr*-eJi< j:^iz»fiES*i4o =i^f ocd 

B2(7)5Sgpic(i. e7t>-^2iAWS^4c 

[0061] c<Dcfc5<c=3^;u*f*«2 ofccfci^er^ 

□^;H(tl2 0fcd:r;t7*-;«tt:2 1 <!:£:4 
*ltt^-Xh^ X<7 'J— >^gflHlZ<fcoT#-^L. 

[0 0 6 2] Sfc. ±aifc3-f^iW*«2 0(0»w: 
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2 2A<J6U££*i6. SMi»iRffl-b : 5 5^^^' l J-»l2 

2 1*. m2CDHtt<*-lr7 5->^t95Sfc«fci;«2<7)^/\* 

[00 6 3] JfclC. t75 •v^^'J — >V— h 1 6±l= 
2 3. fc'T*— JUaH$2 4fcJ:lfgiMlt7 5 
(754SSi5l*. 8MLfctf7*-;U»f*2 1 ^Lt< 

;ui«l2 oom2CD5igpic^^*i-5„ fc*7*— 

[0 0 6 4] JfclC t75 vtW— >v— h 1 7 -LIZ 

cfc iz 5 S y £ ^ 'J - >B 2 8 tfttjjft $ ft 

£ 0 a^jU»i*B2 6(D*ia>ttffif4. lu *E L t: 7 * 
-;i/i#2 4^Lt, zi *OL,#ttffi 2 3CDm2<D4§5gl5 

icjt^^^x^o £7*— ;u»(*2 7 14. =i-f ;u#t*;jg2 

6 CD m 2 0) 3j£ gj I - 1& & $ *l 4 o 

[0 0 6 5] ±&Ltz-b = 7Zv<7<? 1 ) — >V— hi 6fc 

[00 6 6] t^S'^^U- h 1 8±[Z 

->l3 0^M*tl5o =I^^SM2 90)I1M 

SPf** 8fT5ELfcf77tv-ju3|{t2 7 $^Lt, =i^;u# 

*<D%Z<Dffi$lti<'k : 7*y<7<f*) — '>zs— h 1 8(7) 
[006 7] ±aLfca-f;H#K2 0, 2 3. 

[0 0 6 8] ZCD&vU-t^z. V<7<f l )—>is— h 1 4 

irjoixr. ^^=i^;utticMi/^«SicDn>r;u»<*:fil2 

O. 2 3. 2 6fc<£l/2 9#. £7*— ;U®ft2 1 . 2 
4 fc«fci;2 7^LTllB»»ia**L*CilCcfeoT. ± 
fat LTtt»^~ >0)a>f ;u8H*A<»fiE**t*o 
[0 0 6 9] *^t\ ±<D»Btti 3*<jftj**ax5ci 

4X*!4. 1i(D8[i*f 2Ji4feft(Dt'a)i;L 

mnmmte^ v -J&w y a* * ? i= l x * * i\, 

[0070] #a*x. msdTF-Tcfcdi^ mmteTV? 

1 2(D«»A**#4MIH=!4* Uaifca-f ^?M2 
0 0)K1 <D«BW*5«ki;a-f ;i/j»(*K2 9a>*2<D«8ffll= 



[00 7 1] C©ai^ 1 1 <7)gJj£|cfcl*X 

RMMWHHz^S^y'J — >I2 2. 2 5. 2 8 

-1 9<D»ts*#-ti::S*i4- c^tfcctox, £<7>«Jf 

— >H2 2. 2 5. 2 8 feci: 1/3 0 4<-fe5 5 — 
>>— h 1 4- 1 9«fey t^UXKfC«»LlC< <£ 
y. *(Dfc*>* R»SftJWfl-fe9 5 <y£$f«J — >I2 2. 

2 5. 2 8*5*1/3 0*<g<k#oX3-Ol4StWS2 0. 

23. 2 6fect:i;2 9a)^t4i:i:<<35:y, est 

LX. 3^;i/i»i2 0, 2 3. 2 6*5*1/2 9<7>-f*t 

[007 2] Bll«:L^LH3*#IHLX«BHLfcaJB-tr 

^gpsMcfcox. t5s^*yu- hfc*i>tts 

;*■<!: LXfi. ftSMlcf4. 7;U5^K 7^ 

*v7, mtT5>. ^*>S!/<y^A. >iv;b 

<bfft»-b55 y^»*<D(*i^&MaS?LXffl^*ci: 

3&<X#* 0 18*8*2 i LXI4. #*L<H\ ¥£)5/*m 
[0 0 7 3] £fc. T-Ufyt LT-gStlZTJist* >JM 

iM0t«A<o. 1 aa%i^T(7>^^ >ii/<y 

*f^^fiE»****1*Xt,J:L^ 

[0 0 7 4] ^M^1b1*j<t LX(4. K<b-x;ut^A. K 
ft^^Pv^A, »<t*;U5^A. ^bx;ut*^A. 

[0 0 7 5] LTI4. L i2 - (S 

i T i ) 02 -MO (fcfiL. MOI4A I 2 O3 Sfc(4 
Z r O2 ) . S i 02 -T i O2 -MO (tztzL. MO 
(4BaO. CaO. SrO. MgO. Zn 0£fc!4M n 
O) . L i 2 0-B2 03 - (S i T i) O2 +MO 

(tztzL, MOI4A I 2 O3 titzltZ r 02 ) . B2 O 
3 - A I 2 O3 -MO (tztzL. MOI4B a O. C a 
O. S r OffcliMgO) . &tz\£S i 02 ^^fc'So 

[0 0 7 6] 3itz. Hlft^LB3*#IHLtK«Lfc 

LXSi0^LfcWB^>^^^ 1 1 lcfcl>X. Wgpafill 

Jfcli3>f;i/#(*I2 0, 2 3. 2 6 &cfctf2 9^€>l/ 
l=t # 7*-^»ft2K 2 4fcJ:l/2 7(DM0f:^ 
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5 ft t £ ffl I * £ C i: *< T* # -5 o 
[0 0 7 7] «Jf -fe^ H ^ =1 >^>i*i^fc^-cm^ 

tl-BWWtt^— X hi LTtt. T«Stt«3W0. 02/im 

$?£L<l*0. 05-0. 5//mT?feot, 
A g/P d**6 0li%/4 0II%- 1 OMit 0 */ 9 

*fcl±«*«t»**S^. C0)t9** i oofi«ffl 

*«/W>^*2-2 om*SB (#£L< 1*5-1 
0SSS5) «*Sffl*J#J£ LT<0A g. Au, Pt, 
Ti, Si. N i JfcliC u f l/i/ h ^ tl 

»j|:-e»o. 1 ~3fi*SP (»*L<iio. s-iSS 
tf) fc. *«»ftl*tt3 5«*»t*. 3*p-;ut?;1 

[0 0 7 8] fcjb\ »«1±^<— X HCj3^Tfflt^&*tS 

[007 9] »B-f>^^ 1 1 l=j3L^Tffll^&*L*# 
X h<t LTI*. Ag/Pd^8 0ll%/2 0 
ltS%~ 1 0 0 11%/ 0 $f;li A g ^ b 

[0 0 8 0] JUTCI* C<0*8j£* J88t«*=*^t^r. 

[008 1] 

[*JR«1] SlStffJ 1 1*. «S-fe^s^^3>T>-^[c 
[0082] 1. B«frfe9 5^£t8*a>HMi 

*"*\ (BaC03 ) t$&XfMit**> 

(T i 02 ) £1 : 1 <7)^;Ui±<h&£c£ : 5l::?Fii:L. 



U"C. ;SJg1 0 0 0 e CC2BtF s H5«Lfc&. t»»tl)C 
[00 8 3] 2. t75^>X5U- CD^fiifccfctf-fe^ 

'J t-J^f7-^ (#tt* : 1 MP a ; *7XK8;g 
g: 2 0°C) 7SfigP<t. vimffltLXDOP {7 9 Jl> 

iSPi:, x£ y — ;U2 offiiSP<h. h;ux>2 oMiSP 

fc£* lg 1 mm(D v;Hl -7SI^5 6 O 0 ligpt t 

biz* Tfc — jusjucjftAU 2ob#Fp1. aiaa**fT<j: 

[0084] fit, C<DBt*t7 5-;^X7'J- 1- 

(«j£ffea>»^(*2 // m) ©Rf*t7 S v<7<7 1 )— > 
y-h$J?EiLfcc KMI** 80°CT% Sflfllfrfco 

[0 0 8 5] CCDfiSWtMz^ £ ^^yj — >V— hCDpi 
tt¥I*3 OMP a"e$>ofcp 

[0 0 8 6] 3. X hc^^li 

Ag/Pd = 30/70 (D^Btft^ 10 0 SfiSP <h * X 

^;Hr;un— X4fiaSfl£. 7;i**; Kil2ll0 

fc. Ag^KL^*— h3SfiSU (AgiLtn. 5 
K*0) ^;u*jutfl — ;U74z^— h3 5SSSP 

[0087] 4. PSSKiRffl-te^S^^^U — >Ji(0fc 

&><D-fe5 ^ vf?*— X h (Digit 

-K»1^L4 (Xffiftl) ft6tfl=K»5 -(fcMBtt) 
;u£**— JU4 ofi*gpi:. xf^t;i/P- x4Sifl§5S 

MS&lc. S 1 iz^-f *6*D* (MSP) Jtot, rTM 

jut LT<7)DOP£5£anu c+t^>^. a routers 

^Lfcfc* 3*D— JUr=TA<SttU Bi#t7 5^ 
^-X h£f#fco 
[0 0 8 8] 

[Si] 
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[0089] m&Ltzmm.ft-t^ ^ h 

(D5Hi$T*^3 0MPa(tj±^(b, mmftll^Sv 
t^Sia*4 6*t^L9T:l*. 30MPaJil±t*fcy, it 

[0 0 9 0] -IS*4 6?S^L9 (HS£#iJ) ^bU^fc^4 
1 o (it««) - 



inf*t-;i/4 0ii«i:, «2fc5F-r5S14¥£*rf 4 

[009 1] 
[12] 
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14 


80 



[0 0 9 2] ffiaLfcRttft-tr^S^^U — h 
a>fc«x0R«f*-fe^5 ^x^y — iz^sjiStK'J tf- 

^^7-;KD»tt¥-Cft-6 1 MP a ttt^st, ei« 

9 1MPaH±"C*U, it««tS:4K»10-C 

f*. IMP a*iBT?fc£ 0 
[0 0 9 3] -Riftl ifcl^Ll 4 (HJS0J) 

IS*4 1 5 (itlfttt) - 

^79. 6°C<0^;ux^;u>rh>7 oSfiSPt. 

2 2 Ot©f;Hf*t- JU3 OSfiSfi:, Ig1mm0 



[0 0 9 4] ;*i^-e. ±i£<£>-tr^ 5 y^x^ 'J -I^ft 

6 0°ca);g;§*T?X/<7KU— ^(Ccfcy 2B*MXE9R 
§JB<ftfc#)f:: % f;i/lf*t-JU 0-2 OS*SP;SSnL 

[0 0 9 5] 
[S3] 



(10) 



ftmz 0 0 2-431 61 







tt&0f 
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Ra(jim) 


0.5 


0.5 


0.5 


0.5 


0.5 
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10 



[0096] m^Ltzmm^^ s v<?<f i )— k 

fc:6fa£M 1 fci^u 1 4-er±. 2 o°c)u±-efcy . tts 
#j<h£:£IS¥4i 5-ei£. 2 o°c^-efc&o 

[0 0 9 7] 6&UL1 9 (HJfcW ?S^t/lC 

IS*42 0 (tfctt«) - 

2 2 O o C05^;Uf^7|-— ;U3 OfifiSPt, ESlmm(D 



tz Q I^IStK^ KIC. >*^2 2 0°CC7)^;ue^^-— 

[0 0 9 8] #1^. ±i$(D-tr : 7 S v<7 7s=5 'J— ;E^«| 
6 0°C(7);a>§4"t?X/<7KU— ^(Cj:y 2B#F 0 1MI±^ 

^fflcDf:: ;n 0-2 oSigp^iDL 

[0 0 9 9] 
[814] 
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2D 




mm 








mm 


(MPa) 
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0.5 
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0.0 
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0.0 


0.0 




1.5 
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1.5 


1.5 


1.5 


Ra(/im) 


0.5 


0.5 


0.5 


0.5 


0.5 
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5 


10 



[0100] -ffiftLtzmmte-t^ 5 y^yy— h 

;u<DPH4^T£>3 1 mp a t&^Zt. mm 
5 v<? "<-x Hc^£;lx££«*t£/\W >^<735i 
ft^l*. a4|Z7F-TJ:5lc. S]ffi#]£££R*4l 6&l* 
L19t'(t 1 MP a £L_tT-£>y . J±S#J«h #£>I4¥4 2 

[0101] 5. ftH-fe^£^a>^>-*<7)fE8? 

iz^mm^mm^^tz^. »mi4^-*h£x^y- 

>EPJ?lJU 8 0°CT? 1 OftfflfrmLtzo P«g$pmfii 



— >jf CD#J?<frl*. Sfcfci&Clfc^T. 1. 5 /i m 

[0102] ±&<D& : D\zft%$ i m&&&Zf&£:®i 

lRffl-tZ^S^^^y->S^^^LTl^5 0 0tfc(7>^ 

m<**tr^s^^^y->v-s^. rtgpa@^#-5-$ 

«JH*£. 80°Ct*1 000Kg/cm2 OiDESttt* 

[0 1 0 3] XlZ^ ^IJ$^IC^>l^rS$ 3. 2mmxi|ig 
1. 6mmxl^1. emm^^t^tU^^olZ^ JzaZB 



(11) 



ftffl2 0 O 2-4 3 1 61 



[0 10 4] Vti,=>-T®3zt)<'J?m%i1n£*itz& 

it. M;S^t> 2 5 0°C£-C2 4B#rBlAMtra;S$1±, W 

CSAL. SiS i 3 o o°c-C!fti 2 oftmozfa y 74)i> 

[0 1 05] SKfc, »t.^.fc^$£i*:^-v^*/N'U;H-S 

$1±fco 

[0 10 6] 6. *$tta>t¥iffi 
Jl££ L fciSifti fcl^L2 Olc&.S-tr^S-v^'*— X hfc 

■ Lfc. -tOT^SA^HilSroS 1 &OLg4|::^£;h.Tl* 
-© o 

[0 1 0 7] i1 l£l*L&4\zis\+&ft&wm\t* 

[0 1 OS] r^tfcJtj : -fe^= v^»*a)ttaE»#* 

EP*PU Z<Dt£0)D 9 OOSig^fHiSLT, C;h.£IS 

tfT'SMIRU SSJt#*T 0> D 9 0©5&&£!Ef$LT. C*l 
HOT©*!,!: Lfc„ f LT. 

#tfcJ£ = C<— * hOlMI/RIMMI) -1 
©xeirSo*#. Lf-„ c<D»tkJ*l*. fttt 

SRU f&fittf-T-ifcftlf. fft«»*«**lMS^. »»tt 

[0109] : 9 6%7^5tiffi±l:, 

4 0 0 > <y ->aT?fft.5 0 mCDT.'rV UT-iM*.-? 'J 
— >£ffll^T. fLSlJH^-2 0 //m-CEPSdL. 8 0t^1 

gfrhXihtzo 

[0110] r r a j : ±ib rEp^ijji^j 

a S ffl $ 1+ 1 = «fc S M je JR * & * ft fc . 
[0 111] r^if^KS^S^J : #*;h.fc«Jf-fe5£ 

rt»<J!>fllS*l(B£*ttU («ig^KI<73fei>ll$S«:^-y 
fc. 



[oii2]$i icfci^r. jlJStffl <t & -5 1£¥4 1 ~4t 

yjjjft)— >*>— h<0?|14^-Cfei. 3 OMP aliUn?3& 

4 lc{££fgli-t!^ £ -v-? ^ >T>-y-|r<fetLlS. 3 0 MP 

v<7<f>j-i<m£t>^xmdi$*itzit&mt Lx<Dum 

[oi 13] *2fcj:t/£4f=j3i^-c» sffi^i<t 
— i=#**i**«/<-f>ya)5»tt*-efc* i mp a ju± 

^tor^ja$+Lfc*J£0iJi: LTCDIii|!46~9fc«fct;iS 
*4 1 6~ 1 9lc{SSI8)l-tz^5 -v-?^ >^>-y-|-J:H 
If. 1 M P a *3Sa>3Wt*£**-*#«/<-f 

wj—^m&i-DTmmztitztt&mt lxomh-i 

0 J: IfUn 2 o lcff««J|-<r v £ v<? a ^l/lfictt 

[0 114] 3=fc, S3lzfcl^T. Sii6«t&SH^1 

1 -1 4 £J£tttt£4:«lt*ll 5 ^a)r e ir'i±«^-^<t. 

LTCD|S*41 1-1 4 Cl^&fgjf -fe^ 5 >T r >"t^ 

[oi i 5] dCOcfc 513. SMKiRffl-fe^S^^^U — 

[0 1 1 6] &tz. Si fcJ:l/«2<hg3fcc):i;S4(!: 



(12) 



ftffiZ 0 0 2-43161 



3fcctl/S4lr^Lfcli*4l 1 ~2 0ICcfc*U£. 
1~10fcJt-<T. cfcyitifc^ftttSHiCttf-C 

[0 117] 

[JOHN 2] XKM2lt 

[0 118] 1. «tt*-t5S^^»5feO)i(Mi 

£?\ 1Mb*— 1*4*4 9. o^e;u%. 14bl^2 9. 
o^e;u%. 8ft-7Wi4. o^e;u%. te&ifMit 

^raai*Lfc*, K*es*tfco 750 

[0 119] 2. -fc^ £ y^X^ 'J— <D!MIJ3<fctf-tr5 

5felc*1iLtr1 OOM»0!)«tt{*:-b^5!y^»*i:. 
0. 5a*»<D-7U-f >»*««(*^&<f*»tkS!lt. 
3 Oli^^^Hf^ h>fcc£tf 2 OSfiSPCO h 

^6 O OMSiUttti^. tK— JI/ = ;HCSAL, 4B# 

tt* : 1 MP a ; jif^XlEVBtt : 2 0°C) <h . RlMS] 
<b Lr<7)3SSgP(DDO P (7^;Hvt^fJK 



2 oa*SP(DX^y— ;utSaJPL. 2 0wp Js 

[0120] -fLt, COffilift-fe^S 'V^X^U — IC 
JILT, K^*-^l/-Ka*afflLt, H£20//m 

>v-h50^Lfco 3te«f4 % 8 0°C-C. SflfJIfrfco 

fee 

[0 12 1] Ctf>ffit£f*-tz^ s= ^^J— >v— hCDSS 
14^(^2 OMPa T'fcofco 

[0 12 2] 3. #Stt^<— X h0)£p« 
A g£Mt»*8 0S*Sfl£. P d £Bt#3fc 2 0 ®*§8 

xf;Hril/P- X4fi*g|5(!: v 7)b*v Ktttt2fl[ 
iSPib. ?^;uA;utr+— ;u3 sSSg&c*: 3*a — 

[0 12 3] 4. S^BftiRffl't^S vW 1 )— >M<btz 
-14*42 1 fcl*L2 4 (HflEftl) tet>Zf\zU&2 5 (It 

^/<-X h£*#fc 0 

[0 1 2 4] 
[*5] 
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[0 1 2 5] J5£ELfc^tt»^^5^-?^'J — >->— h 

tft&i&m 1 fcl*L2 4"C?l*s 2 OMP a Jil±t?35» 
«J, tt£t#J£&-5li*42 2 0MPa*Iffe 

[0 12 6] -ia*42 6&l*L2 9 (SJSW fc^tfC: 



13*43 0 (J±3£0IJ) - 

[0 1 2 7] 
[«6] 



(13) 



teB8 2 002-431 61 
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[0128] m^Ltzm^iz^^ ^^u— >v— h 

)l,7T^-)\,<D&temvfo& 1 MP a <ttfc-<£<!:. 

L29TM*. 1 MP aia±-T?fey. J±»^J^:^>5ia^3 
[0 12 9] -H83 1ft^L3 4 (8I1£«) tcStflz 

1**43 5 (itSSW - 

2 2 O"C0)-r;Hf**— ^3 OfiSSPi:. IS 1 mmCD 



[0 13 0] ±5E(0-tr^ 5 v<?7,=? 'J — ;S-&% 

mm<Dtz&biz^ f ^ 1 O - 2 O ItffiSAl L 

[0131] 
[S7] 
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[oi3 2] uaLfciitftt? s ^^yg->i/- h 
;i,^7-^a)#7^$Egagt'fei) 2 o°c<t 

£SR**3 1 ttl*L3 4T?f*. 2 0°CW±T?fcy. J±« 
0tf£#SB3R3 5 "CI*. 2 0°C*lt*$>So 
[0 13 3] -Rfi3 6ftl^L3 9 (ftltffl) ft&tfC: 

14*44 0 (Jtttfl) - 

£79. e^CD^^x^ju^ h W OSaSfl*!:. 

2 2 OtCDT-^tr**— ;U3 OSlgPt % lg 1 mm(0 



fco *f=. hctK^mz. a^2 2o o cof^t°^t- 

-f :/$r7»»»4:*S»lU 2*»»I8 i Lt, C*t 

[0 1 3 4] JfclvC. latDt^S^^X^'J-Spft 
6 0°CO);a;§*r*Xy^7KL/— $r|r«fcy 2ttNMEX 

[0 13 5] 
[«8] 



(14) 



ttffi2 002-43161 
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[O 1 36] BJTaSLfcflSIStt-fe^S^^^U — >v— h 
7-^»tt*t?ft4 1 MP a ttt^it, »1± 

L3 9tl*, 1 MP aBLfCfcy. Jt««£*4K»4 

[0 13 7] 5. »Ji-f >y**<DttS 
«IS<D*81±tt-tz 75'^^U-> >- h (DfltJIft 1= =J -f 

BttiUz^S v^^— X HSX^U— >H1«L. 8 0°C 

T\ 30/im (!&|j£&<7)i¥^l* 2 0 m) |Z£5cfc 5 [Z 

[Ol 3 8] Jfclc. ±izE(7)J: : 5JC3^;u#{*KfcJ:l/e 

t7^^^'J->v-h^Ifet, ±a>iM{*£ft8 

L. C<D«Jff*:£, 8 0 0 Ct1 000Kg/cm2 (DflO 

[O 1 3 9] JfclC ttjSttlC^l\T<$ 1 . Ommxifg 
O. Smmxf^O. 5 mm(D^";± t £ 4 «fe 5 IC. ±i& 

©Witt******:. 

[0 14 0] &\z s s;;b=i=rft£tf^Stkft&ftfett 

t»\ Sffi^fe 2 5 o°c^t?2 4^ra*Mtr»;as-&. * 



i:SALs 7 o°c-c$52 ommcDZfnyT'f ji,iz 

[0 14 1] :%lz % &bti1z1tt1b1* i ?-vZt&<\sMz& 

[0 14 2] 6. 

JUS) fe«ki;«Jft*PB^Fft**»«Lfc.- *CD«**<W 
JI(DS5*l^La8lz^$tiTl^^o 
[0 14 3] SSdfcl^T, SlififlJ <k fc4R*4 2- 1 -2 

4ittK«ltft4K»2 5 ta>|«T?Jt*-#-*t. ^tett 

■b7S^*y'J- >^>— HOSt$1?*S2 OMPalil 

^/i^^-tr ^ 5 -v £ ^— X hfr &fc«KS»i|Xffl-te^ 

$42 1 -2 4(z^S«B-tr : 3 5^^=i>7 i >-9-fcj:+i 
tf. 2 OMP a*ata>5Ht**t l fc6-rcfc3lCRim*|4< 

t LTOii*42 5 fc<££fiJf -t:^ == ^<7=i>^>-9-(cJ± 

[0 14 4] £fc, «6fcJ=tfa8ICj3l>r. 3IJ£0IJ£ 
2 6~2 9fcJ:t;iS*43 6-3 9 i: J£R#y <t U 

l=***t4**/W>ftf)3»tt*'C*-6 1 MP a 

^B^i-ormm^Mzmmmt Lxaum 6~2 9 

<fc tfi3¥4 3 6~3 9lcffi-5«)i-bv£*>-5'=i>T : >-9- 
ICfcfUi, 1 MP a*ai(D?Mt***-r**fl|/<-f >y 



(15) 



*&mz 0 0 2-43 1 6 1 



-efc£ 2 o^^r-^^^f^xte^sg^^-r^^tJi/N 

LT0)li¥4 3 1 -3 4 (Z^&flJi-iz^ ^ 7^7 1 >^>+?" 
-< V^^fr&ttteiz^ £ -i/^— X h ^£ & £ ISM© 
LT(7)K*43 5lc<££«JHz^£ ^^=i>^>+h|zlt-< 
[0146] £fc. ^Sfccfctf^e <h§7fcJ:i;S8 <b 

£J±*$-r*tli. l^ttx|i<!:2^«fcx^ < i:^ffiffl 

Ls 2^»x§icfci^r*^/W>y^^aLfc. a 

7fcJ:U:a8(C^Lfci^*43 1 -4 Ofc£;h,l£. 

2 i -3 o letter. cfcy«+ifc^tt$#s-<t^-e 

[O 1 4 7] Z(D£5I^ SHt^J2l^d:5«Ii-<>^^ 

<d m £ i^i m<o m *< a*i 3 • 

[0 1 4 8] £Lt. CKDfgBJIc^-tz^ H -y^— X h 
rKIBLfc*<. C<DS£Bjj-ei£ % ffll*&*i54z^5 -;/*t& 

[0 14 9] 



[0 15 0] Lfr7b<or. »&*ifc»WS!-tz5 5 
[0151] -t*ttf>7U «»i!-tr5 a ^^W»SSB 

[0152] zcDct^ic. c^^B^i-cfcttfi. mmm-t 

*#lc+»lc»it-r-&ct3b<Rr*Eifty. C0)*BB4<a 
B-iz^5^^3>^r>-y-(r3gffl$*tfc«^. fSJf-tz^ ^ 
*y <7 =3 >^>tNZ)/hM<bfc5 LMiailSHbfroifcSifl:* 

[0 15 3] CCDSIB^izfclNT. ±iEcD®M®iRffl-tz^ 

xfi^^fc i *a*ftt*4 < t w >^^*b^- 

/S/ili2;A;g^^(c#^l±?,xa < i:. 2*»tkxa<D 

2*a$HB*»»«i3Br*cii=«t-3r. not 
«»**a«Mi=»*f*i»*xat*«rfiF«**i* 

*^«ky«fi:*»**i5. 
[BiBOlltW&Kn] 

^iSB^-r^fri60t(DT. *(D«Ji«:3 aO-gP^iS 
[^2] 01 iZTskLtzmm-t"? >-x>-tf-<7)SS{i£ 

[03] El 1 ICtf LfcSJf -lz ^ S ^ ^ a >T>-9-(DS!ig 

[04] c<D»BB(Dffta)*«»«Bi=«fc*a)ioy^* 

[05] 0 4|C^Lfc±(DSSi* 1 3 £'J3lJ&LT#e>tl 
fcWIftf?^ 1 2^fit7LSaji-f 1 1<D*MB 

[06] c<D*wi-i:or*i*ft4tt*a)aiiHz5 5^ 



(16) 



4#I8 2 0 0 2-4 3 1 6 1 



1 wepm*i (wsuisiBsmiK) 



2, 14-19 -b^ S ^^yj— h 

3 a, 13 £<DSIJItt 

4 a, 12 MM*??:? 

5, 22, 25. 28, 30 S*SRi|Xffl-fe 7 5 V 1 ? 
6 S-alSit^ 

11 mm-ow* mmm*? 

20, 23, 26, 29 =i >f ;USMMI (WSPHSS^tit 

US) 



m 1 ] [IH2] [S3] [04] 




(51) Int. CI. 7 

C 0 4 B 35/00 
H 0 1 F 17/00 
41/04 
H O 1 G 4/30 



F I 

H O 1 F 41/04 
H O 1 G 4/30 



3 O 1 



T-73-K (##) 
C 5 E O 6 2 
301A 5E070 
301E 5E082 
3 1 1 F 



(17) 



§3 2002-431 6 



3 1 1 



B2 8B 11/00 
C O 4 B 35/00 



Z 

Y 



S«Pi^Sra^rfT^#-Tg26S10^ **5£ 

(72)fg0Jl# 1)UB 

»«Wft*B3RT!T^#-T126*10# ***t 



F$ — 4G030 AA10 

AA32 
GAM 

4G052 DA05 
DC06 

4G054 AA06 

4G055 AA08 
BB12 

5E001 AB03 
AE0O 
AH01 

5E062 DD04 

5E070 AA01 
CB13 

5E082 AB03 
EE23 
FG26 
HH43 
MM24 



AA16 AA27 
BA09 CA03 
GA15 GA16 
DA08 DB02 

AB01 BA02 
AB01 AC09 

AC03 AC09 
AE02 AE03 
AH05 AH09 



AB02 
CB17 
BC33 
EE26 
FG27 
JJ03 
PP06 



BA12 
CC01 
BC36 
EE35 
FG51 
LL01 
PP10 



AA29 AA31 
CA07 CA08 
GA17 

DC04 DC05 
BA32 

BA22 BA87 

AC10 AD03 
AE04 AF06 
AJ01 AJ02 

CB03 CB08 

BC39 EE04 
FG06 FG22 
FG52 FG54 
LL03 MM22 



